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It has been said t] | S1 die as to be born, and to the littl 

I nt, perhaps one i is paintul as the othe If orthy the observance that 
there is no passion in the mind of 1 ! ( 1) t make and masters the 
( i death and therefor death is no h terrible enemy vhen a man hath so 
many ittendants about him that can win the combat of hin Revenge triumphs 
death. love slight hon sp grief flieth to it, fear preoccupietl 


pity provoket 
He that dies in an « irnest pursuit i like ons ounded in hot blood who. for 
tin scarce teels thre hurt iT | ! th this iso that it openeth the gate 


0 good fame 

So died FE. A. Goldimat 

\gau it is recorded that ( rick vith history 
Because a general didn’t follow orders. X poleon took the ten-count at Waterloo 


As Vie resident eddy Roose elt Was ished up in polities. but the shooting 

President Vb Kink booted the 31 Str nt t! rer s seat When an 
ne conductor in Buenos Aires got a t wehe lle a packed house waited 
or the curtain » rise. the frant ipresal thre in the cellist as a dummy 
l ind aiscove i the greatest conduet modern times loseanini 
7 use a blac bearded man rode out of Death Valle in buckboard in 1892. a 
budding horticuturist blossomed int ne ot tl count s best naturalists 

L} obituary might ( be titled the roken Singletree”’ for ‘twas the 
equested repair of this instrument of draught th s to shape Goldman’s 
lestiny for more than hal centu \Lore on this late 

wd Alphonso Goldman, the son of Jacob H ind Laura C. Goltman. was 

born at Mount Carroll, Illinois, on July 7. 1873 His parents of French-German 
extraction were former farming Pennsylvanian ho in the early eighties gavi 
ip the Mount Carroll holdings seeking greene) pastures Driving 300 head of 
‘att overland, the Goltman family headed for Falls city, Nebraska Here, 
shortly alter the Goltmans had settled, a horde of grasshoppers took over the 
country, resulting in the loss of practically all of the livestock from starvation 


While domiciled at this point, ¢ roldman’s fathe changed the spelling of his name 
Goltman to Goldman, because it is said “Dad was tired of trying to correct his 
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neighbors on the spelling) and also on the pronunciation ‘ Nebraska, howeve) 
in the opinion of the elder Goldman, also had its other drawbacks similar to h 
experiences In Pennsvivania and Illinois, so, ones again, the urge to move resulted 


in the Goldmans settling in Tulare County, California, in 1888, Edward Goldmat 





then being 15 vears old, and onlv a few vears before “Broken Singletree” was 
to ce} ine his entire lif 
(;oldman, in later vears, told me his interest in natural historv undoubtec 
stemmed from his father, who was an amateur nature student His urge 
collect was ipparent vhile on the Nebraska ranch. for during his stav here he 
using an old single barreled li uzzle loading shotgun with good results 
colleeting bird ind mamn | specimens Natu lly this continued afte thie 
pove to Calitorni 
Duties o bov around the ranch” kept voung Goldman occupied until at the 
we of 17 he accepted ob as foreman in a vineyard near Fresno, California 
S56 a month ith board included It s while here that the “Broken Singk 
tree’ entered the scen nd with it a young naturalist, Edward William Nelson 
1855-1934 it] hom Goldman’s nam is long to be linked as the collector 
Dp nee in the tea of Nelson and Goldmat Nelson looked upon Grol 
mal n later vears, as father would a son, the result of over forty veat 
close association It . deep friendship, as only such friendship betwee 
el ( observed As Goldman himself put it t is t friendship l 
close associatlor ith Nelson that isto endure unt thre latter’s deat} 
In the ear IS90’s at the conclusion of the Bureau of Biological Surve 
expedition to Death Vall Calitornia, the famous personnel comprising 
Dr. ¢ Hart Merriat 1) \. Kk. Fisher, Dr. T. S. Palmer, Dr. Frederick ¢ 
Coville, Frank Stephens, Basil Hicks Dutehe Frederick Funston (late Brig 
cit Crem | s \ vho is to becon the third Chief of t] 
Burea dispersed in Visall Pulare Count Some went on to other tempor 
field assignments planned by the late ¢ Hart Moerriar then leader 
expedition and Chie the Bure Nelson ( ested to ft el soutl 
by buekboard through the San Joaquin Valle nad if s while enroute tl 
experienced trouble ith a broken singlet ree \pproaching the Goldman | 
near Alila (now Earlimart), California ith a view of having the “tree” repair 
Nelson struck up an acquaintance with father Jacol It is not long until 
it nteres nn I histo ere discovere and the tac th Ne 
s looking for an assistar soon caused the fathe » commen \Lavl 
m led ould do 
Where Is he ISKCCU Nelsor 
In a fruit-packing plant at Fresno,” replied the fathe 
Not long thereafter the senior Goldman brought son Ed. from Fresno t ! 
Goldman’s ranch for Nelson’s “size-up.”” Result, Edward Alphonso Goldmat 
i boy of eighteen, left the Goldman’s holdings on October 10, 1891, as person 
assistant to Nelson, then 36, witha salary of $30 a month plus board Nelso 


paid this out of his own salary, which was then $1,800 per annum 


To this day these two budding naturalists, in their traveling outfit of : Ick 











YOUNG--EDWARD ALPHONSO GOLDMA® 93 


nd its mended singletre ’ nlus t » 42-pound grizzl\ beat traps dangling 
‘h side, still conjure up a comical picture in the minds of their associates 
ng ho kn thay on ell 
st field t ID a short duratior rv the two mel nth | = ter! 
m Januarv 4, 1892. after thev had collected in the southern end of the Sar 
Valley to within 8 miles ejon Pass, and ot | to the head of Sai 
Canyon, thence north d to San | ODIsSpo Fro the ist point 
nt northward to the San Simeon and adjacent mountains, then southward 
he coast, where they collected sea birds, to Santa Paula. Apparent! 
thic ft F Croldn , = being ¢ sit nel prove eatict tor. 
ows Nelson’s orders from C. Hart Me thorising him to journs 
stern Ma ) ! h purport to he hree mont} lecting 
el | ng Cold " t } N n< | nm the ste p \ 
( San Ped or Manzat Col here the nded on Janu 
2 From the time of sailing until A eh 1. 1892. Goldmat AS ithout 
(*¢ ne I Dao iit rie . 1 ePrice ()y 
IS92Z, Gold ! ough Ne npn { Voerri had } — 
pp nt ey temp the < ? t} re onificent s } ra 


( r Ihe ectior Ti he 
t ] 4 ”) "7 } { 
} Ne ! i (3 PES | ) ay snee 
ic thy 28 | ) ‘ , \p 
) ( rOD ( 
{ \ 1 Qo ; 
tt © ¢ (,oldn ! DD | } ISO'2 <S1Stan 
! | nti ( oO} ) l rie ( 1 Sel ce 
nt pted | ) ( sS1g t = mn ce naed nest 
( ne 1) 1 i ti - t¢ nere fh pilmMions ere 
y l Hie ( i y ( ! ( el T) | mt e «i propel 
, i 
us S Dur the cor Canal he worked 
I rve hich covered the | ! Oll ork sponsored by the 
7 4 4 
: nstitution. and the W nd Agriculture departmen Results 


Os , 
, n Institution in 1920 lo ( | n oe} ve of the Surve 
+ ; ; ) 
( Biolo ( 1} estig ol l rire ( ! re ( al YL 
Bin Re ) (re I ) } ere spel is sunita 
} ra ‘ ( ( l l } | I} 
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Expeditionary Forces in France during World War I. Following the close of the 
war he became Major, Sanitary Reserve Corps, of the Medical Department of 
the U.S. Army, 1922-1937. 





PLATE 1 


Goldman as a Major, Sanitary Corps, U. 8. Army, in France, World War I, 1918 


In order that Goldman could devote all of his time to scientific research and 
writings, he was relieved of all administrative work by the Biological Survey on 











Vl 1947 YOUNG—EDWARD ALPHONSO GOLDMAN 95 


May 22, 1928, and from that time until his retirement in December, 1944 (when 
he was appointed Associate in Zoology, on the staff of the Smithsonian Institution 





PLATE 2 


Goldman loved his fishing scene is a baby tarpon taken near Marco Island Florida, 
Ap 2, 1940 


and continued as a collaborator in the Section of Biological Surveys, U.S. Fish 
and Wildlife Service), his efforts were exceedingly fruitful and productive, Ieven 


alter retirement he devoted all spare time possible working on his ‘Mammals of 
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PLATI 

Upper: Goldman in his favorite field, revisu 
the genus 7homon May 1940 

Lower: Exchange of ratifeations of a treaty between tl 


the protection of migratory birds and game mammals (in Washington, D. (¢ 


1937 Seated, left to right Dr. Don Francisco Castillo Najera, Ambassador 
United States from Mexico; Cordell Hull, Secretary of State; Henry A. Wallace, Sec: 
Avgriculture Standing n cente Major | \. Goldman, of the Sureau of Bi 

Survey who assisted in the technical phases of the negotiations tor the treaty 





he United States and Me 


gagroup of mammals, pocket goplhe 
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Mexico”’ until the eventful afternoon he was stricken. In fact as he closed his 
desk on that afternoon of August 30, when a symptom of thrombosis was making 
its appearance Goldman had nearly completed his description of a new Mexican 
mouse, found in the Nelson-Goldman collection as he carried on with the Mexican 
mammals. 

Kindly, patient, he was always willing to drop the most exacting research 
to aid any associate or young naturalist who might contact him, all of which 
unselfishness often mitigated against his written production. One of Goldman’s 
greatest assets was his ability to get along with everybody, never ruffled and 
seldom irritated. Goldman will remain as one of the outstanding mammalogists 
of the 20th Century. His name is indelibly inscribed in connection with Middle 
and North American mammalogy with a goodly sprinkle of ornithology and 
ny thrown in as he pursued his life’s avocation. 

His expertness in ornithology was recognized when he received the assignment 
to journey to Mexico City to assist in handling the technical phases in the 


negotiations with respect to the convention between the United States and 


Mexico for the protection of migratory birds and game mammals. This treaty 
is concluded on February 7, 1936, in the City of Mexico. As a result of 


1 1 } 


Goldman’s untiring efforts in behalf of the treaty, and following its final 
adoption, the United States Embassy at Mexico (¢ ity officially stated to Cordell 
Hull, then Secretary of State, the following: 

‘IT have the honor to inform the Department that Major E. A. Goldman, 
Senior Biologist, United States Biological Survey, rendered invaluable assistance 
n connection with signing of the Convention for the Preservation of Migratory 
Birds and Game Mammals. Major Goldman was recognized by the Mexicans, 
with whom the negotiations were conducted, as an authority on Mexican fauna 
and one who was more familiar with this subject than were the Mexicans 
themselves. His interest and cooperation were particulary useful in connection 
with technical matters relating to the convention. It is respectfully suggested 
that the Vepartment ol Agriculture be informed of the Embassy’s appreciation 

the help rendered by Major Goldman throughout the negotiations.”’ 

During the long sojourn in Mexico, mainly during the regime of Porforio Diaz, 
the natives of that republic in its wilder sections were probably less law-abiding 
than at the present time. Consequently, both Goldman and Nelson were 
subjected to many hazardous experiences that often brought close contacts with 

; 


bodily injuries, holdups, or brushes with the Grim Reaper, at the hand of prowling 


i 


bandits I often felt that following official retirement Goldman intended to 
publish a popular book descriptive of the Diaz regime as only he knew it. In 
this I believe he planned full accounts of his and Nelson’s turbulent escapades at 
the hands of Mexican banditry during a time ‘‘when everybody carried a six- 
shooter on his hip by day and kept it under his pillow at night.” There is no 
doubt he could have written a book dealing solely with hair-raising field ex- 
periences. 

Several stories among many that Goldman told me in the course of our work on 
the manuscripts of “The Wolves of North America” and ‘The Puma, Mys- 
terious American Cat,” were narrated as follows: 
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One day twenty Indians, who thought Goldman was a government enginee1 
surveying public lands used by the Indian communities, took after him in an 
earnest desire to perforate him with lead, believing that he intended to take 
their landsaway from them. Some had pistols and others machetes and an un- 
passioned urge to lop off his head. For 10 hours he stood in the inner room of 
an adobe hut waiting to fight off the murder-bent natives. The Mexican who 
owned the hut convinced the Indians that Goldman was not inside. Under cover 
of a merciful starless night Goldman slipped through the line of sentries waiting 
for the ‘government engineer’ to return. 

Another time he was arrested, thrown into a filthy jail following the shooting 
of a bird on Sunday near the town limits of a small Mexican hamlet. There he 
was confined until frantic appeals were finally relayed on to Nelson, momentarily 
held up in an adjacent Mexican town, who hastened pell-mell to Goldman’s 
rescue with their American credentials, which Nelson carried. These were used 
to convince the Major Domo of the hamlet just what Goldman’s occupation 
was. Even all this took additional prolonged entreaties from Nelson before 
Goldman was turned loose. When it was finally all settled the Major Domo, 
realizing the international faux pas he had committed, could not do enough for 
two naturalists, such as inviting them to his spacious apartments with all the 
trimmings (incidentally built over the jail where Goldman had been confined), 
but both refused with thanks and continued on their way collecting specimens 
and ready for whatever might again come their way. 

Near Toluca, late one evening as Goldman was returning from field work, he 
noticed three men with serapes wrapped tightly about them, approaching toward 
him along a narrow pathway. The men exchanged greetings with Goldman, 
but just as they were passing, one of them pulled his hand from beneath his 
serape and struck Goldman above the temple with a stone he had been concealing 
The blow knocked him unconscious, and he was left for dead, but not until 
these renegades robbed him of all his possessions, including a bag of traps, alti 
meter, and shotgun. However. in a short time Goldman recovered sufficiently 
to stagger into town for help which was given to him. Later his belongings 
were recovered, following the rounding up of a gang of thieves in the immediate 
surroundings, and given back to him. The scar of that foul blow was carried 
on Goldman’s left temple the rest of his life. 

Educationally, Goldman was very much self-made. He was of the type often 
referred to and flippantly so, by some, as from the school of “‘range-raised 
naturalists and biologists.” If what he accomplished in more than a hall 
century’s work in the field of conservation, zoology and natural history is any 
criteria, then the more we have of “‘range-raised naturalists”’ the better will be 
the great out-of-doors of these United States and its wildlife heritage in the futur 
to come 

Grammer and high schools completed, Goldman’s additional training came 
mainly in the “University of Hard Knocks” as the years passed by, during whi 
interim he took several courses that fitted his particular calling 


From my long association with Goldman, I came to learn (and his immediat 
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family concurs with me) that though his expertness in his field came by long 
nerve exacting work, he had chosen his life’s motto from the thoughts expressed 
in the words of Rudyard Kipling’s “If”, concerning which*that eminent English- 


man wrote: 


{re losing theirs and blaming it on you 
If you can trust yourself when all men doubt 


» allowance for their doubting, too; 





But mal d 

If you can wait, and not be tired by waiting 

Or being lied about, don’t deal in lies, 

Or being hated, don’t give way to hating 

And vet don’t look too good, or talk too wis« 

If you can dream, and not make dreams your master 
If you can think—and not make thoughts ycur aim 
If you can meet with Triumph and Disast« 

And treat these two imposters just the same 

If you can bea é the l spoke 
r'wisted knaves to ma ap io 

Or watch the things yo give yur | te roke 
And stor id build ‘« 1 t yu Is 

I ] ur I ne A v 

And ris yr ul pitel toss 

And lose start agail beginning 

And never | it] iw | u t s 

If you can for ir he lt nd s 

lo serve yo irn long af he re g 

And so | , ng 

Exce the v vi r } | 

I l tal l ( I e¢ rT 
Or wal i King lose tl I 2 i 

If neither foe g ends l 

| I I yur witt yu. | no } 

If you can f he u t gi 

With sixty s , stat ' 

Yours is the Earth and « I I s 

And whe 1 NM I 8 


His command of Spanish was almost perfect Having mastered the rudiments 


of this language during his many years of work in Mexico, he later took courses 
in the subject so as to improve his mastery of it, particularly in the way the 
luently 


Castilians speak it. Thus, he was able to write and speak Spanish f 


[rue was this also with respect to English. As opportunity and finances per- 
nitted, Goldman took special courses in rhetoric, proofreading, and the writing 
or n anuscripts His old personal files sho his gradings in these subjects on 


€ part of his professors as being almost one indred percent He had the art 


of using words that gave their greatest meaning in sentence construction and 
expressiveness. He was an inveterate reader, always seeking to better his 


technique. Few were ever so methodical 
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Goldman also took up a deep study of photography, resulting in his becoming 
one of the best outdoor photographers in the old Biological Survey, and its 
successor, the present Fish and Wildlife Service. Few know that at one time 
in early manhood Goldman had seriously considered the study of medicine. 
Whether his early associations with Dr. A. K. Fisher, Dr. C. Hart Merriam, or 
Dr. T. S.Palmer had a bearing on this I was never able to ascertain. 

Among his immediate associates Goldman was often referred to as the real 
‘“‘Noah” of the old Bureau of Biological Survey, because of the large number of 
mammals, birds, plants, reptiles and mollusks named for him, totaling something 
more than fifty. Briefly among the mammals given his name are a coyote, two 
pocket gophers, shrew, jaguar, flying squirrel, two pocket mice, a rabbit, ground 
squirrel, cotton rat, weasel, two wood rats, a rice rat, tree squirrel, white-footed 
mouse, and a harvest mouse. There are also a genus of wood rat and one of 
hummingbirds. Also a subspecies of trogon; and a species each of song sparrow 
yellowthroat, warbler, whippoorwill, shrike, vireo, ovenbird and motmot; a rattle- 
snake, a turtle, and a frog; and a univalve mollusk (Bostricho centrum goldmar 
collected near Oaxaca, Mexico. Even the field of geography may be included 
pursuant to the name of Goldman Peak (5,000 feet) in Baja California, as a 
result of the Nelson-Goldman Expedition 1905-1906 that covered most of that 
peninsula. The results of this expedition were published by Nelson as a National 
Academy of Sciences memoir “Lower California and its Resources” in 1921 
This will al ways remain a classic descript ion of this Mexican State. 

During his lifetime Goldman described well over 300 forms of mammals, most 
of them subspecic \t the time of the annual meeting of the American Society 
of Mammalogists in Chicago in June 1941, Wilfred H. Osgood as master of 
ceremonies concerned with the annual banquet frolics submitted the following 
question among others (to test the assembled members’ knowledge of mam- 
malogy): Who now living has described more forms than anyone else? The 
answer was Edward A. Goldman! 

Goldman was a strong believer in evolution His philosophy, as exemplified 
in the great number of mammals he described, is that any amount of constant 


variation in a geographic population, no matter how small, is incipient evolution 


and as such should be recognized He relied mainly upon the standards o 
personal judgment when validating his description Che recent developmer 
taxonomy in the elds o rene *s and statistical analysis may show al 
] j } , Saw BF en 
epnemerai cnariat ! oO me ol rOLUI CTL iorms rio ( 
careful analysis will undoubtedly « obor: ‘ of his lings and prove tl 
1.7 
Oo 1O ims ) erst 1dg re rie ral un paranuel 
’ 
mp ETS ilvsis 


At various times when fraternizing with mammalogists I have often heard it 
stated by many of them that if the opposite sex whom our various mammal- 
ogists had inveigled into marriage could be “Gallup polled” on the question: 
“Would you again marry a mammalogist?”, the answer would overwhelmingly be 
“No”! What probably would cause the negative vote is that ever incessant urge 


on the part of the male member of such a calling ‘‘to be in the field’, ‘“‘collecting”’ 
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more collecting; ‘just one more specimen to round out a series.””! All of which 
means much sacrifice of home life against milady’s wishes. Goldman did his 
share, but the understanding Mrs. Goldman was a good soldier in this respect, 
and that “means everything to a man who scurries to all corners of a continent 
on a moment’s notice.” 

Goldman, while attending a dancing party near Washington, D.C., in 1901, 
met, wooed and married Emma May Chase the following year. Throughout 
the happy years that followed, this union was blessed by a family of three 
stalwart sons, Nelson, Orville, and Luther, and a grandson Edward Luther 
Goldman. Of these Luther, a first Lieutenant in World War II, and employed 
in civilian life as a Refuge Manager by the Fish and Wildlife Service, is following 
in his father’s footsteps, probably more in the field of ornithology at present than 
mammalogy. Other than his immediate family, Goldman has two living 
brothers, George and Luther, both of California. 

His demise came suddenly. Returning to his office on the afternoon of August 
30 from a visit to his beloved four-acre holdings at Shady Side, Maryland, where 
he and Mrs. Goldman and friends had spent so many pleasant times the past 
several years, he worked on his Mexican mammals. Post diagnosis showed 
that near 4 p.m. of that day symptoms of a thrombosis madeits appearance. He, 
apparently ignorant of the symptom, journeyed home by bus, following which 
a doctor was called. He was put to bed, spent a restless following day, but the 
next day he improved, so much so, that one of his sons, Orville, and wife stayed 
with him until nearly midnight, talking over items of mutual interest. Common 
topic was what he intended to dowhen on his feet once again. But this was never 
to be, for at 5 a.m., on September 2, 1946, Goldman’s end came suddenly and 
without suffering or pain. 

His passing was a shock to all of his immediate friends, for physically, other 
than a developing slight deafness, he looked the picture of health. A common 
jocular remark often made to him by his acquaintances and fellow associates 
was to the effect he would “live to be 100”. 

Funeral services were conducted by the Masonic Order, to which Goldman 
belonged, in cooperation with the U.S. Army. Burial, with full military honors 
took place in Arlington National Cemetery on Friday, September 6, 1946. 

(Goldman’s published works, covering a span of 44 years (1902-1946) include 
a total of 206 titles. Among these in the press at the time of his death were 
“The Puma, Mysterious American Cat,’ in joint authorship with me; The 
Pocket Gophers, Genus Thomomys, of Arizona,” which will be North American 
Fauna No. 59; and “A New Cotton Rat,” in co-authorship with Marshall C. 
Gardner. 

Goldman belonged to the American Association for the Advancement of 
Science (fellow), Washington Academy of Sciences, Biological Society of Wash- 
ington (past president), American Ornithologists’ Union, Cosmos Club, Explorers 
Club of New York, Cooper Ornithological Club, The American Society of 
Mammalogists (president of which he became in April 1946), the Baird Club (of 
which he was vice-president), and the Washington Biologists Field Club. 
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There are two ways to learn about the character of a man. First, camp in 
the field with him. Second, sit daily across a desk from him for a number of 
years. Either one or both might be called the great determinator in a man’s 
appraisal of a man. It was my good fortune to have done both of these with 
Goldman. Never, did I find him wanting. His understanding, generosity, 
almost God-like even temperament probably accounts more than anything else 
for the fact that he never had, to the personal knowledge of his associates, one 
single personal enemy. He has left a host of sorrying friends. 

Following is a list of Goldman’s publications. 


SCIENTIFIC PUBLICATIONS OF EDWARD A. GOLDMAN 


1. In search of a new turkey in Arizona. The Auk, 19 (2): 121-127. April 1902. 
». Descriptions of five new mammals from Mexico. Proc. Biol. Soc. Wash., 17: 79-82 
March 21, 1904 
Twelve new wood rats of the genus Neotoma. Proc. Biol. Soc. Wash., 18: 27-34. Feb 
2, 1905 
{. The green-winged teal (Netlion carolinense) breeding in California. The Condor, 10 
3): 129. May-June, 1908 
Summer birds of the Tulare Lake region. The Condor, 10 (5): 200-205 Sept.-Oct., 
1908. 
Eleven new mammals from Lower California. Proc. Biol. Soc. Wash., 22: 23-28 
March 10, 1909. [E. W. Nelson and E. A. Goldman 


7. Five new wood rats of the genus Neotoma from Mexico. Proc. Biol. Soc. Wash., 22: 
139-142. June 25, 1909 
8. Revision of the wood rats of the genus Neotoma. North American Fauna, 31: 1-124 


pls. 8. Oct. 19, 1910. 
9. A new species of arbutus. Contrib. U. 8. Nat. Herbarium, 13 (pt. 9): 312. April 11 
1911 J. N. Rose and E. A. Goldman 


10. Two new shrubs from Lower California. Contrib. U. 8. Nat. Herbarium, 13 (pt. 10 
375. June 8, 1911 Paul C. Standley and E. A. Goldman.] 

11. Revision of the spiny pocket mice (Genera Heleromys and Liomys North American 
Fauna, 34: 1-70, pls 1-3 Sept 7, 1911 

12. Three new mammals from Central and South America. Proc. Biol. Soc. Wash., 24: 
237-240. Nov. 28, 1911 

13. A new kingfisher from Panama. Smiths. Miscl. Coll., 56 (27) Publ. 2058: 1-2. Dee 
1911 


14. A new weasel from Costa Rica. Proc. Biol. Soc. Wash., 25:9-10. Jan. 23, 1912 
15. Descriptions of twelve new species and subspecies of mammals from Panama. Smiths 


Miscl. Coll., 66 (36) Publ. 2073; 1-11 Feb. 19, 1912 


16. The generic names Cercomys and Proechimys. Proc. Biol. Soc. Wash., 25:94. May 
1912 
17. New mammals from eastern Panama. Smiths. Miscl. Coll., 60 (2) Publ. 2142: 1-18 


Sept. 20, 1912 
8. The type locality of Proechimys steerei Goldman. Proc. Biol. Soc. Wash., 25: 18 
Dec. 24, 1912 


19. A new peccary from Costa Rica. Proc. Biol. Soc. Wash., 25: 189-190. Dec. 24, 1912 
1). Descriptions of new mammals from Panama and Mexico. Smiths. Miscl. Coll., 60 (22 
Publ. 2168: 1-20. Feb. 28, 1913 


21. A new generic name for the Asiatic tapir. Proc. Biol. Soc. Wash., 26: 65-66. March 
22, 1913 

ae Descriptions of five new mammals from Panam: Smiths. Misel. Coll., 63 (5) Publ 

2266: 1-7. March 14, 1914 














YOUNG 


3 A new bat of the genus Mimon from Mexi 
11, 1914 
The status of Cebu 


imitator Thomas 















25 The status of certain American species ol VW yot Proc Biol. Soc. Wash.. 27: 102. 
May 1914 
2 A new spider monkey from Panama. P: Biol. Sc Wash., 28: 101-102. April 13, 
1915 
2 Biological explorations in eastern Panan our. Wash. Acad. Sei., 5: (11 409-410. 
June 4, 1915 
98. Five new rice rats of the genus Oryzon Middle America Proc. Biol. Soc. 
Wash.. 28: 127-130. June 29, 1915 
2»). Five new mammals from Mexico and Arizona. Proc. Biol. Soc. Wash., 28: 133-138 
June 29, 1915 
Plant records of an expedition to Lower California. Contrib. U. 8. Nat. Mus., 16 
pt. 14 xiii & 309-371, pls. 104-133 Feb. 10, 1916 
Notes on the genera Jsot/ Wagne Ph mys Lund. Proc. Biol. Soc. Wash., 29: 
125-128 Juhe ( 1916 
9 status of Sigmodonton Alle 1 Oryze hrace Allen. Proc. Biol 
Soc. Wash., 29: 127. June 6, 1916 
33. A new vesper rat from Nicaragua. Proc. Bi Soc. Wash., 29: 155-156. Sept. 6, 1916. 
New mammals from North and Middle Ar Proc. Bi Soc. Wash., 30: 107-116. 
May 23, 1917 
Two new pocket mice from Wyoming. Pr Biol. Soc. Wash., 30: 147-148. July 27, 
1917 
6. Five new 1 from Arizona and ( lo. Proc. Biol. Soc. Wash., 31: 21-26 
7. The rice rats of North America (Genus Oryzomys North Amer. Fauna, 43: 1-100, 
, 6, figs. 11. Sept. 23, 1918 
8. Mammals of Panar Smiths, Miscl. Coll., 69 (5) Pr 2498: 1-309, pls. 2-39. April 
24, 1920 
Che elk of the Jackson’s Hole regior Wy ng Wash. Acad. Sci., 10 (20): 
586 De $. 1920 
What he h off scan dotor ‘ i Ame Jour. Public Health, 
11 606-613. figs. 3 July 192 
( serv g ir W 1 animals and bird » 836, Yearbook, | » Dept Agric 
59-174, figs July 28, 1921 
9 ents m Orego! i Nevad Jour. Mamm., 2 (4) : 232-233. Nov. 1921. 
I'wo new skunks of the ge Conepa Mamm., 3 (1): 40-4 Feb. 1922 
g our $200,000,000 rat The Q ster Review, Jan.-Feb. 1922: 27-34, 
iwor ¢ yu Mus W New ¥ <. 5 (3): 55-58 Sep Oct 
1922 
A ne , ‘ yuse from Idal Pre Bi S Was 35: 105-106. Oc 17, 1922 
Joseph Grinne )22 \ g I stu the | gar< ats of 
( Jour. Ma 3 (4) : 264-267. N« )2 
r ife Bull. A I Ass 12 (2): 8 gs. 2, April 
4 
_ 7 ge Pr Biol. Soc. Wash., 36: 139-142 
Ma V2 
w D ‘ 10uUst ol J ver VCalite i Pros bi Do Was 36: 159-160. 
M } E.. W. Nelson iE. A. Goldmar 
G 1 ¢ N G Pres ir. Ws Sci., 13: 
74. Oct. 4, 1923 
1 went thou f \ es \ 1923: 649-653 
682 | A.G imana S. B. Lo 
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Two new kangaroo rats from Arizona. Jour. Wash. Acad. Sci., 14: 372-373. Sept. 19, 
1924 

The predatory animal problem and the balance of nature. Jour. Mamm., 6 (1 
28-33 Feb. 1925 

A new bat of the genus 7'rachops from Guatemala. Proc. Biol. Soc. Wash., $8: 23-24 
March 12, 1925 

A new kangaroo rat of the genus Dipodomys from Oregon Proc. Biol. Soc. Was 
38: 33-34. March 12, 1925 

Two new ocelots from Mexico. Jour. Mamm., 6 (2): 122-124. May 1925 

Over-browsing by Kaibab deer. Jour. Wash. Acad. Sci., 16 (4):101. Feb. 19, 1926 

Big game of the United States and its conservation. The Scientific Monthly, 22: 
239-242. March 1926 

Surplus game, a problem in administration 3ull. Amer. Game Prot. Assoc., April, 
1926: 4, figs 

teview of) Charles A. R. Campbell: Bats, Mosquitoes, and Dollars. Jour. Mamn 

7 (2): 136-138. May 1926 

Breeding birds of a White Mountain lake. Condor, 28: 159-164; illus.4. July 15, 192¢ 

The collared peccaries of Middle Ameri Proc. Biol. Soc. Wash.; 39: 47-50. J 
30, 1926 

A new kangaroo mouse from Nevada. Proc. Biol. Soc. Wash., 39: 127-128. De _3 
1926 

Mexico. Naturalists’ guide to the Americas, pp. 574-596, 1926 E. A. Goldman and 
E. W. Nelson 

Rodent eradication. The Medical Department, United States Army, World War I, 6: 
Sanitation, Chap. 14: 1071-1089, figs. 137-148. U.S. Gov. Print. Office, Wash 
D.C. 1927 

What to do with the Yellowstone 


4, figs 


1k? Amer. Forests and Forest Life, May, 1927 


Conditions affecting migratory waterfowl in Mexico. Jour. Wash. Acad 

(13): 350. July 19, 1927 

A new kangaroo mouse from California. Proc. Biol. Soc. Wash., 40: 115-116. Sept 
26, 1927 

The McKay Creek Bird Refuge, Umatilla Project, Oregon. New Reclamation |} 
18: 158, Oct. 1927 

A new wood rat from Arizona. Proc. Biol. Soc. Wash., 40: 205-206. Dec. 2, 1927 


ra 


Game surpluses perplex wildlife guardians. U.S. Dept. Agric., Yearbook, 1926: 397 
399, figs. 105-106 1927 
Wild animals a scout may meet Bov Scout Handbook. 1927 Edition: 346-368. illu 


The Kaibab or white-tailed squirrel. Jour. Mamm., 9 (2): 127-129, pl. 16, May 1928 


The fluctuation of game in numbers American Game, 17 (4): 59-61, figs. June-July 
1928 

A new kangaroo rat from Sonora Proc. Biol. Soc. Wash., 41: 14 42 Oct. 15, 1925 

Three new rodents from western Arizona. Proc. Biol. Soc. Wash., 41: 203-206. De: 
18, 1928 


ket mice from Lower California and notes on the status of several described 
species Proc. Biol. Soc. Wash., 42: 103-112 March 25, 1929. [E. W. Nelsor 
and E. A. Goldman 


Six hew poc 


Four new pocket gophers of the genus Heterogeomys from Mexico. Proc. Biol. 5o 
Wash., 42: 147-152. March 30, 1929 E. W. Nelson and E. A. Goldmar 

A new wolf from Mexico. Jour. Mamm., 10 (2): 165-166. May 1929 E. W. Nelsor 
and E.. A. Goldman 

A new antelope squirrel from Lower California. Jour. Wash. Acad. Sci., 19 (18 
281-282. July 19,1929. [E.W. Nelson and E. A. Goldman 

List of the pumas, with three described as new. Jour. Mamm., 10 (4): 345-350. No 
1929. [E.W. Nelson and E. A. Goldman 
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A new antelope squirrel from Arizona. Jour. Wash. Acad. Sci., 19 (19): 435-436. Nov. 

19, 1929 
teview of) James L. Clark: Trails of the hunted. Jour. Mamm., 11 (1):88-90. Feb 

1930 

A new raccoon from Lower California. Jour. Wash. Acad. Sci., 20 (5): 82-8: 
$, 1930 E. W. Nelson and E. A. Goldman 

The pocke t gophers of the genus O thogeomy Jour. Mamm., 11 (2 155-159 May 
1930 E. W. Nelson and E. A. Goldman.] 

A new pocket mouse from southern Lower California Jour. Wash. Acad. Sci., 20 


March 


t 
Ow 


12): 223-224. June 19, 1930 Ek. W. Nelson and E. A. Goldman 
The coyote—archpredator. Jour. Mamm., 11(3): 325-335. August 1930 
The status of Orthogeomys cuniculus Elliott. Jour. Mamm.,11 (3):317. August 1930. 


E. W. Nelson and E. A. Goldman 

Six new raccoons of the Procyon lotor group. Jour. Mamm. 11 (4): 453-459. Nov 
1930. E. W. Nelson and E. A. Goldman 

Review of) Charles Sheldon: The wilderness of Denali. Jour. Mamm., 12 (1): 80-81, 
Feb. 1931 

Three new raccoons from Mexico and Salvador Proc. Biol. Soc. Wash., 44: 17-22 
Feb. 21, 1931 [|E. W. Nelson and E. A. Goldman 

Three new pumas. Jour. Wash. Acad. Sci., 21 (10): 209-212. May 19, 1931 [E. W. 
Nelson and E. A. Goldman.] 

Two new desert foxes. Jour. Wash. Acad. Sci., 21 (11): 249-251. June 4, 1931 

New carnivores and rodents from Mexico. Jour. Mamm., 12 (3): 302-306. Aug. 1931. 
E. W. Nelson and E. A. Goldman 

teview of) E. W. Nelson: Wild animals of North America Intimate studies of big 
and little creatures of the mammal kingdom, with illustrations from paintings by 
Louis Agassiz Fuertes and drawings of tracks by Ernest Thompson Seton. Jour 
Mamm., 12 (3): 322. August 1931 

A new raccoon from South Carolina. Jour. Mamm., 12 (3 308-309 August 1931 
E. W. Nelson and E. A. Goldman 

Three new rodents from Arizona and New Mexico. Proc. Biol. Soc. Wash., 44: 133-136 
Oct. 17, 1931 

A new pocket gopher of the genus Orthogeomys from Guatemala. Proc. Biol. Soc. 
Wash., 44: 105-106. Oct. 17, 1931 E. W. Nelson and E. A. Goldman 

Two new wood rats from Lower California Proc. Biol. Soc. Wash., 44: 107-110. Oct. 
17, 1931 E. W. Nelson and E. A. Goldman 

New pock tg yphers from Arizona and Utah Jour. Wash. Acad. Sci., 21 (17) : 416426 
Oct. 19, 1931 

A new kinkajou from Mexico. Jour. Wash. Acad. Sci., 21 (19): 482-483. Nov. 19, 
193] E. W. Nelson and E, A. Goldman 

A new agouti from Costa Rica. Jour. Wash. Acad. Sci., 21 (19): 481 Nov. 19, 1931. 

Six new white-footed mice (Peromyscus maniculatus group) from islands off the Pacific 
Coast Jour. Wa Acad. Sci., 21 (21 530-535 Dec. 19, 1931 E. W. Nelson 
and I \ Goldm 

teview of wood rats of 
1932 


The control of injurious animals. Science, 75 (1942): 309-311. March 18, 1932 








Neotoma lepida group. Jour. Mamm., 13 (1): 59-67. Feb 


4 new white-footed mouse from Lower California, Mexico. Trans. San Diego Sox 
Nat. Hist., 7 (7): 51-52 April 15, 1932 E. W. Nelson and E. A. Goldman 

A new squirrel from Honduras. Jour. Wash. Acad. Sci., 22 (10): 274-275. May 19, 
1932 

n Ni 


nh .vi1 


A new coati fror caragua. Jour. Wash. Acad. Sci., 22 (11): 312-313. June 4, 1932 
A new cacomistle from Arizona. Proc. Biol. Soc. Wash., 45:87-88. June 21, 1932. 
Two new rodents from Arizona. Proc. Biol. Soc. Wash., 45: 89-92. June 21, 1932 


A new muskrat from Arizona. Proc. Biol. Soc. Wash., 45: 93-94. June 21, 1932 
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4 new mountain lion from Vancouver Island. Proc. Biol. Soc. Wash., 45: 105-108. 
July 15,1932. (E.W. Nelson and E. A. Goldman.] 

Two new pocket mice from Arizona. Jour. Wash. Acad. Sci., 22 (13): 386-388. July 
19, 1932 

Two new mammals from Honduras. Proc. Biol. Soc. Wash., 45: 121-124. July 30, 
1932. 

A new beaver from Arizona. Jour. Mamm., 13 (3): 266-267. August 1932. 

The jaguars of North America. Proc. Biol. Soc. Wash., 45: 143-146. Sept. 9, 1932 

The status of the Costa Rica red bat. Proc. Biol. Soc. Wash., 45: 147-150. Sept. 9, 
1932. 

Two new cacomistles from Mexico, with remarks on the genus Jentinkia. Jour. Wash 
Acad. Sci., 22 (16-17 iSi-488. Oct. 19, 1932. [E. W. Nelson and E. A 
Goldman 

\ new pocket mouse from southern Arizona. Jour. Wash. Acad. Sci., 22 (16-17 
{88-489. Oct. 19, 1932 

Management of our deer herds. Trans. 19th Amer. Game Conf., New York City, Nov 
28-30, 1932: 49-61 


The 


name of the San Martin Island mouse—a correction. Jour. Mamm. 13 (4) :370-371. 
Nov. 1932 Lk. W. Nelson and E. A. Goldman 

The type locality of [Ursus] lotor Linne. Jour. Mamm., 13 (4): 367. Nov. 1932. [E 
W. Nelson and E. A. Goldman 


. The mountain lion, puma, or cougar. Records N. Amer. Big Game, The Boone & 


Crockett Club, New York, The Derrydale Press, pp. 163-169, illus. Dec. 1932 

The jack-light as an aid in scientific collecting in ‘‘warm-blooded vertebrates.” 
Smiths. Sci. Ser. 1931, pt. 2, pp. 212-215, 1932 

Henry Wetherbee Henshaw. Dictionary Amer. Biog., 8: 564, 1932. 

Five new rodents from Arizona and New Mexico. Proc. Biol. Soc. Wash., 46: 71-78 
April 27, 1933 

tevision of the jaguars. Jour. Mamm., 14 (3): 221-240. Aug. 1933. [E. W. Nelson 
and E. A. Goldman 

New mammals from Arizona, New Mexico, and Colorado. Jour. Wash. Acad. Sci., 
23 (10 1463-473. Oct. 15, 1933 

Three new rodents from southern Mexico. Proc. Biol. Soc. Wash., 46: 195-198. Oct 
26, 1933 Kk. W. Nelson and E. A. Goldman.] 

\ new subspecies of the snail kite, Rostrhamus sociabilis (Vieillot Proc. Biol. Sox 
Wash., 46: 193-194. Oct. 26,1933. [E. W. Nelson and E. A. Goldman 

\ new puma from Brazil. Jour. Wash. Acad. Sci., 23 (11): 523-525. Nov. 15, 1933 
E. W. Nelson and I \. Goldman. 

\ new climbing mouse from Panama. Jour. Wash. Acad. Sci., 23 (11): 525. Nov. 15, 
1933 

Pocket gophers of the genus 7homomys of Mexican mainland and bordering territory 
Jour. Mamm., 16 (2): 105-124. May 1934. [E.W. Nelson and E. A. Goldman 

Revision of the pocket gophers of the genus Orthogeomy Proc. Biol. Soc. Wash., 47: 
135-154. June 13, 1934 [E. W. Nelson and E. A. Goldman. | 

\ new pocket mouse from Sonora Jour. Wash. Acad. Sci., 24 (6) : 267 June 15, 1934 
E. W. Nelson and | \. Goldman 


Forestry in relation to game conservation Idaho Forester, 16: 19-20, 48-49, 1934 
Game management and forest protection are related tasks. U.S. Dept. Agric., Year 
book (1316) : 221-223, 1935 


Edward William Nelson—Naturalist, 1855-1934. Auk, 52 (2): 135-148, photo. April 


1935 
new brown mouse of the genus Scolinomys from Mexico. Proc. Biol. Soc. Wash., 
48: 141-142 Aug. 22, 1935. 
Pocket gophers of the 7homomys bottae group in the United States. Proc. Biol. So 


Wash., 48: 153-158. Oct. 31, 1935. 
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149 


159 
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Two new pocket gophers of the genus Thomomys. Proc. Biol. Soc. Wash., 48: 149-152. 


Oct. 31, 1935. 
New American mustelids of the genera Martes, Gulo, and Lutra. Proc. Biol. Soc. 
Wash., 48: 175-186. Nov. 15, 1935. 
Preservation of wildlife in the United States. The World Today. Ency. Brit. New 
and Supp. Art. 3 (2):35-38. Dec. 1935 
A new coyote from Honduras. Jour. Wash. Acad. Sci., 26 (1): 32-34. Jan. 15, 1936 
New pocket gophers of the genus Thomomys. Jour. Wash. Acad. Sci., 26 (3): 111-120. 
March 15, 1936. 
A new otter from Kamchatka. Jour. Mamm., 17 (2): 164. May 14, 1936. 
A new puma from Texas. Proc. Biol. Soc. Wash., 48: 137-138. Aug. 22, 1936. 
Two new flying squirrels from Mexico. Jour. Wash. Acad. Sci., 26: (11): 462-464. 
Nov 15, 1936 
Bird refuges in the United States. The World Today. Ency. Brit. New and Supp. 
Art. 4 (2): 3-7. Dec. 1936. 
The wolves of North America. Jour. Mamm., 18 (1):37-45. Feb. 1937. 
A new canyon mouse of the genus Peromyscus from Arizona. Jour. Mamm., 18 (1): 
92-93. Feb. 1937. 
4 new mountain sheep from Lower California. Proc. Biol. Soc. Wash., 50: 29-32. 
Apr. 2, 1937 
A new kangaroo rat from southwestern Arizona. Proc. Biol. Soc. Wash., 50: 75-76. 
June 22, 1937 
Two new pocket gophers of the Thomomys bottae group. Proc. Biol. Soc. Wash., 50: 
33-136. Sept. 10, 1937 
\ new pocket gopher of the genus Cratogeomys from Mexico. Jour. Wash. Acad. Sci., 
27 (9): 402-404. Sept. 15, 1937 
New rodents from Middle America. Jour. Wash. Acad. Sci., 27 (10): 418-423. Oct. 
15, 1937 
The Colorado River as a barrier in mammalian distribution. Jour. Mamm., 18 (4 
427-435. Nov. 1937. 
Four new mammals from Utah. Proc. Biol. Soc. Wash., 60: 221-226. Dec. 29, 1937. 
Six new rodents from Coahuila and Texas, and notes on the status of several described 
forms. Proc. Biol. Soc. Wash., 61: 55-62. March 18, 1938. 
A substitute name for Felis concolor youngi. Proc. Biol. Soc. Wash., 51:63-64. March 
18, 1938 
New pocket gophers of the genus Thomomys from Arizona and Utah Jour. Wash. 
Acad. Sci., 28 (7): 333-343. July 15, 1938 
\ new pocket mouse from Colorado. Jour. Mamm., 19 (4): 495-496. Nov. 14, 1938. 
Three new races of Microtus mezicanus. Jour. Mamm., 19 (4): 493-495. Nov. 14, 
1938. 
Notes on the voles of the Microtus longicaudus group. Jour. Mamm., 19 (4): 491-492. 
Nov 14, 1938. 
List of the gray foxes of Mexico. Jour. Wash. Acad. Sci., 28 (11): 494498. Nov. 
15, 1938 
. new wood rat of the genus Hodomys. Jour. Wash. Acad. Sci., 28 (11):498-499. Nov. 
1938 
\ new pocket gopher of the genus Zygogeomys Proc. Biol. Soc. Wash., 51: 211-212. 
Dec. 23, 1938. 
Bird refuges. Brittanica Book of the Year, p.99. 1938 
Wildlife conservation. Britannica Book of the Year, pp. 720-721. 1938. 
The pocket gophers of the genus Pappogeomys. Jour. Mamm., 20 (1): 93-98. Feb. 
14, 1939 
Review of the pocket gophers of the genus Platygeomys. Jour. Mamm., 20 (1): 87-93. 
Feb. 14, 1939 
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Two new pocket gophers from Lower California. Proc. Biol. Soc. Wash., 52: 29-32. 
March 11, 1939. 


. A new pocket mouse of the genus Perognathus from Nevada. Proc. Biol. Soc. Wash., 


62: 33-36. March 11, 1939. 


75. Two new pocket gophers of the genus Helerogeomys from Mexico. Jour. Wash. Acad 


Sci., 29 (4): 175-177. April 15, 1939. 
A substitute name for Perognathus penicillatus seorsus. Jour. Mamm., 20 (2): 257 
May 14, 1939 


77. Remarks on pocket gophers, with special reference to Thomomys talpoides. Jour. 


Mamm., 20 (2): 231-244. May 14, 1939. 


78. A new badger from Sonora. Jour. Wash. Acad. Sci., 29 (7): 300-301. July 15, 1939. 
. Nine new mammals from islands in Great Salt Lake, Utah. Jour. Mamm., 20 (3): 


351-357. Aug. 14, 1939. 

The puma. North American Big Game, Chap. 22: 407-414. 1939. 

The jaguar. North American Big Game, Chap. 23: 421-426. 1939. 

Natural history of Plummers Island, Maryland. Mammals. Proc. Biol. Soc. Wash., 
§2: 131-134. Oct. 11,1939. (E. A. Goldman and H. H. T. Jackson.] 

A new mule deer from Sonora. Jour. Mamm., 20 (4): 496-497. Nov. 14, 1939. 

The status of the name Dorcephalus crooki Mearns. Jour. Mamm., 20 (4):507. Nov 
14, 1939. [E. A. Goldman and Remington Kellogg.| 

Ten new white-tailed deer from North and Middle America. Proc. Biol. Soc. Wash 
53: 81-90, June 28, 1940. [E. A. Goldman and Remington Kellogg. ] 

Remarks on voles of the genus Lemmiscus, with one described as new. Proc. Biol 
Soc. Wash., 54: 69-72. July 31, 1941 

Three new wolves from North America. Proc. Biol. Soc. Wash., 54: 109-114. Sept 
30, 1941 

A new western subspecies of golden mouse Proc. Biol. Soc. Wash., 54: 189-192. Dex 
8, 1941. 

A Pleistocene otter from Iowa. Field Mus. Nat. Hist., zool. ser., 27: 229-231. Dec.8 
1941 Chicago. 

Three new rodents from southern Utah. Proc. Biol. Soc. Wash., 55: 75-78. June 
25, 1942. 

Notes on the coatis of the Mexican mainland. Proc. Biol. Soc. Wash., 65:79-82. June 
25, 1942 

A new white-footed mouse from Mexico Proc. Biol. Soc. Wash., 56: 157-158. Oct 
17, 1942 

The systematic status of certain pocket gophers, with special reference to Thomom 
monticola. Jour. Wash. Acad. Sci., 33 (5): 146-147. May 15, 1943. 

Two new races of the puma. Jour. Mamm., 24 (2): 228-231. June 8, 1943. 

The races of the ocelot and margay in Middle America. Jour. Mamm., 24 (3) : 372-385 
Aug. 17, 1943. 

A new skunk of the genus Conepatus from Mexico. Proc. Biol. Soc. Wash., 56: 89-90 
Oct. 1, 1943 

Status of three pocket gophers of the genus Thomomys. Jour. Mamm., 25 (4): 414 
Dec. 12, 1944. 

Status of Peromyscus nuttalli aureolus. Jour. Mamm., 25 (4): 414. Dec. 12, 1944 

teview of the spider monkeys. Proc. U. 8S. Nat. Mus., 96 (3186): 1-45. 1944 
[Remington Kellogg and E. A. Goldman.] 

The wolves of North America. Amer. Wildlife Institute, Washington, D. C., 636 
pages, illus. 1944. [Stanley P. Young and E. A. Goldman.} 

A new pronghorn antelope from Sonora. Proc. Biol. Soc. Wash., 58: 3-4. March 21 
1945. 


. A new cacomistle from Guerrero. Proc. Biol. Soc. Wash., 568: 105-106. July 18, 1945 


Biotic provinces of Mexico. Jour. Mamm., 26 (4): 347-360. Feb. 12, 1946. [Nov 
issue, 1945.] 











Vay, 1947 JACKSON—GOLDMAN 109 


The puma, mysterious American cat bat r. Wildlife Institute, Washington, D. C., 
358 pages, illus 1946. [Stanley P. Young and E. A. Goldman.] 

205. The pocket gophers, genus Thomomys, of Arizona. N. Amer. Fauna, 59. (In press). 

( : o new cotton rats Jour. Mamm., 28 (1): 1947 E. A. Goldman and M. C. 


17. The raccoons of North and Middle America. N. Amer. Fauna In press 


ASSOCIATION AND CORRESPONDENCE WITH GOLDMAN 


By Harruey H. T. JAcKson 


One of the biologists I soon met when I first came to Washington to work in 
United States Biological Survey, February 16, 1910, was Edward A. Goldman. 


It was Goldman who that 





I morning escorted me from the old red brick 
Entomology Building” of the Department of Agriculture, across the Mall, 
roug 1 locked gate in an eight-foot construction guard-fence, into the back 
entrance of the just-completed new National Museum, past the watchmen, and 
introduced me to the Biological Survey mammal collection and workers thereon, 
such as Arthur H. Howell, Clarence Birdseye, Daniel D. Streeter, and others. I 

1 already met some of the old-timers previous to my coming to Washington, 
ind others such as C. Hart Merriam, E. W. Nelson, Vernon Bailey, David 
Lantz, Ned Dearborn, Wells W. Cooke, Harry C. Oberholser, F. EK. L. Beale, 
that morning at the main office. Goldman and I soon entered a friendship that 
gripped firmer each year of the 36-odd it lasted We chatted and argued on all 
sorts of biological, socialogical, and administrative subjects. We often differed 


in opinions, bu 


our differences cemented our respect for each other, and our 


riendship. For many years we went to lunch together, usually accompanied by 





sarton W. Evermann and Harry C. Oberholser, to a little grab-as-you-can 
estaurant on 11th Street, where the proprietor was so honest he expected his 
customers to be equally so, and allowed them to state to the cashier the price of 
the meal, and then pay. Possibly the owner gained by this, because I know that 
Goldman, as well as myself and the others with us, often in doubt as to the 
mount, gave the proprietor the benefit to the extent of a nickel or a dime. 
With the exception of E. W. Nelson, I probably have spent as much time in 
official field work with Goldman as any other biologist, a considerable amount of 
vhich was in Arizona in 1915 and 1916, and more recently in Florida, Maryland, 
and Virginia. Although not so experienced in mammal field work at the time of 
the Arizona project as my companion, I nevertheless had made several successful 
field trips for the Biological Survey, as well as several for other institutions and 
yself before I came to the Bureau and was not exactly a novice at it. Iwas, 
therefore, often amused at the extent Goldman would go to explain the minutest 
details of trapping and preparing specimens, or even of camp cooking (the doing 
of which he actually disliked), so intent was he on having his ideas, usually 
excellent, properly instilled in other Survey personnel. He was a firm believer in 


setting many traps to insure a representative catch, and as a rule worked on a 
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basis of about 200 traps set at a time. He justly prided himself on his “take,” 
and when his catch was excelled he expressed surprise with some such comment as 
“Gad, Jackson, you made a better catch last night than I did.” He had equal 
pride in his bird records, and when on June 22, 1915, I established the Virginia 
Rail as a nesting species at Marsh Lake, Arizona, and thereby greatly extended 
its known breeding range (Goldman, E. A.: Condor, vol. 28, p. 163, July, 1926 
he worked without cessation to equal the record, but with no selfish or unap 
preciative motive. 

Goldman had a keen sense of humor and saw the funny side of many actions 
and events in the lives of both wild things and humans. The jack-rabbit at 
Holbrook, Arizona, that was so frightened by us that it ran pellmell towards a 
board gate, then stopped so abruptly it fell backwards, was much more comedy to 
Kk. A. than any stage vaudeville. He never indulged in practical jokes, but 
always received as much enjoyment from a joke on himself as on another. On 
one occasion, early in July, 1915, he had left our party to go to Stoneman Lake, 
on the Mogollon Plateau, Arizona, for a special study of wildlife conditions 
On his return he said, “You know Jackson, I had a funny experience at Stone 
man Lake. I saw a duck I could not identify and shot at it. I knew I hit it, but 
the damned thing just bobbed around and acted queer. So I blazed again, and 
the duck just rolled over on its side and back again. ‘Then I realized I had been 
shooting at a decoy”, he chuckled. 

Goldman and I kept in fairly close touch with each other by correspondenc: 
when we were not together in the field, office, or laboratory. Some of his 
correspondence will throw light on his interests and life, and on mammalogical 
developments of the time. The following letters are, therefore, presented with 
little comment and as originally written. All letters were in handwriting. Fo 
the loan of my letter of February 7, 1919, to Major Goldman, I am indebted to 
his son, Luther C. Goldman. 

On Active Service 
with the AMERICAN RED CROSS 


American Expeditionary Force 


Central Medical De pt Laboratory, 
A. P. O. 721, A. E. F., France Dec. 27, 1918 


Dr. H. H. T. Jackson, 
U.S. Biological Survey 
Washington, D. C 


I Year Jacksor 


Well, the war is over and we all have time to take breath and begin to think of going 


When that may be for most of us is still however very indefinite While the war wa 
did not feel like doing much but plan for my work, and fume more or less because I could no 
immediately get help I saw would be urgently needed But the boys are on the jo »now and 





Iam happy asaclam. As a matter-of-fact we caught hold about depots at about the rigl 


time. Rats and mice were becoming troublesome, but had not had time to breed in suf 


cient numbers to become the great pest they would have been in a few months more 


By the way I have your data on the shrews to be examined in Paris, and will loo 
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up first chance I get. I have not been in Paris since receiving your letter with figures of 
teeth, but will plan to go there later. Early in the season I spent five days there when the 
city was dark at night and the long range gun was shooting in, to say nothing of the air raids 
which came practically every clear night 3ut I did not worry much about them—the area 
is so big that I figured there were plenty of places for those things to drop without singling 
out my immediate vicinity. The nearest anything came to me was when one of the long 
range shells exploded about 4 blocks away at 2 a.m. one night, and as far as I could lear: 
next morning it did not do much damage 
Was very sorry to learn of the death of Prof. Lantz and of our efficient stenograph« 

Carl Olin Minor, who died from influenza]; also of Mabbott who was killed in action, but 
whom I did not know well 


Harper is sick in the hospital here with ‘‘flu’’, but seems to be pretty we ll over it and has 


had a mild case. I had a mild dose of it myself some time agi I trust that you and your 
better half’? escaped. Incidentally give her my very best regards and tell her that |] 


inderstand from Mrs. G. that she has rendered excellent war service 
I had a letter from J. L Peters this evening He is nd Lieut. in the Q.M ( orps and 


seems to be enjoying his wor} Says he has seen a good deal of active service 


Much of my energy for the next four months will be devoted to trying to keep warm 














France has a beastly climate to my notion. I suppose ‘‘sunny France” is down in the lowe 
right-hand corner where I have not been. I have a room here where I am preparing to keep 
as comfortable as possible when at my regular statio I spend considerable time at outside 
points, however, where I have to take pot luc You know in Europe they do not keep 
houses nice and warm as we d&¢ Still I think I can manage fairly we An old lady and 
her son look after m« There is a litt StOV Lhe roor rrather a airly big stove with a 
firebox for wood about the size of two vest p ets (About an say for it is it saves 
wood because it holds only about a handful at a tir Still it helps some and I am lucky 
to get any heat atall. But the old lady is very motherly and solicitous and before bed time 
putsat g hot brick il the bed to Warm my Ie nd ee pretty ood now the weath« 
I used to tre such things with contem it! France 
Should be glad to he how you a rogressing ind w ( 
1 gener 
sincerely yours 
kt. A. Goldmaz 
Biological Surve 
Washington, D. ¢ 
February 7, 19] 
I A. Goldmal 
S| t Corps [ ‘ 4 
Central Medical Dept. Laborat 
i. F.O me A. E. J Fran¢ 
Via Ne Yo 
‘ (+ I 
I was « it glac g l fe SO \ 
W 4 » gl te ( tl j ] Harpe ou 1 onse 
‘ It I 1 
We start orgal ! \ 5 \ian ogists | 
ed i Si v staff meeting he Bai é De ( I ointe¢ 
of the ( I ( r hi | ve | lister. Pret if Ie 
We added Osg 1 (yr ne Stor te. A Tle Alle Pr ee and 
pretty good owal eal four eeting will be hel 
[ in the New Museum building Apr Of cou ( to be down a 
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publish a journal, and plan for studies in habits, life histories, ecology, etc., as well as 
iff’? (as Grinnell calls it). I think dues will be $3.00 for members. It looks 
as though there would be no class of fellows; sentiment seems to be against that distinction. 


‘systematic st 


Several of the mammal men here have donated $2.00 each to help defray cost of organization, 


circularizing, etc., so that the society could start off without a mortgage onitsfuture. If 
like to have your name on the list of men who have so given, of course, we would 


be only too gl 


you would 
ad to have your ‘‘two bucks’’. This, of course, is not a part of the annual dues 
I’ll send you circulars as soon as they are printed, and in the meantime I’m putting your 
name down on the charter membership list,—even though I do not hear from you before 
April 3—bec: 


; 
I know you'll 





wish it there. Let me know about the other boys as soon 





s ju cal J hings are really lookir g very favorable for the outcome of the Socie ty 
Piper has been here for a few days. He looks the same as usual. Dice was here today 
fe is just mustered out. He may do field work in Montana this summer for Preble 
Ligon (J. Stokley’s brother) was also here today You remember, he was on Old Baldy 
I : there to take our baptism [it rained steadily for 12 days] in July 1915 
I luggir ‘ on n hrev nd hope i m straightened out after 
hey ugh buncl But somet esting turns up in them every 
V ( ng on tl igrans buncl v I put them and obscurus in 
) " | I ( ished tl ou r ar now Hope 
Ss ] or Ww I i wou nav a ihittie le over I 
s r} I 1 But I don’t think tl 
My W s going 1 H mammals to the st 
I eding iner yor \ noug! specially ne 
f pre L N z he s bul 
| tl ) 1 getting is 1 to hough I é 
i T (mal r r ‘ T y the s te ~ 
i ( 8 j Su pe W ) 1 1 ear 
. I ike SI H I wil 
l I lve I 5 1 S Ing 
« {) ) \ ] p , | 
i ; | 
| | 
M m<¢ I Hi 
War R insu uN 
) \r i l \ é 
( ) r < 
Wi ut I \ (rl re { Vir ) 
- 
I Jack 
Goldma 1 rep this lette ndicated that | ought that we might | 
able to get enough mammalogists interested in the Society so that we could mak 
it wort | ils 
After he returned from France he was made Chief of the Division of Biologic: 
Investigations, in July, 1919. In reply to a note of congratulations I received 


the following letter while I was in the field in northern Wisconsin. 

















JAC 


KSON 


GOLDMAN 
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EDWARD A. GOLDMAN 
By Water P. Taytor 


According to my field diary, on May 2, 1916, I “Started from Washington, D 


( t 10:45 p.m., Southern Pacific Railway bound for San Carlos, Arizona, t« 
ssist | \. Goldman in the biological survey of that state.’ So began my first 
field trip ith the | S. Biological Survey and i. 30-year friendship with Goldn 
In those days the field work in rough country depended largely on horses 
agons. and packtrains There were manv occasions for fatigue and difficult) 
but outstanding among mv memories of Goldman is his persistent good humo 
n the face of any and every obstacle I think Arizona was perhaps Goldman 
| orite stats He never gave up a compelling interest in it At intervals fo 
nore than 30 years he did biological field work in the region, although as a who 
the jol s never carried through to the stage of complete publication 
Goldman’s field experience was broad, covering many localities in the Unit: 
States and Mexico and even including trip during the first World Wa 
Europe. So long and varied had been his contacts with Nature, and so adaptal 
his disposition, that Gold . svery much at home in a, tohim, friend 
eC! rol e! B he se ed to appreciate the desert more than other types 
nat na onde nen there | considered the pleasurt ol camping 
inl nd a eounti ret ro hi scquitoes,. O1 othe pests Bal 
0 eather perl tl pleasantest ch n America in hich t 
( i? | hyis 
Although Goldman vs gave the impressio! leisurely and unhurri 
CULO! nl re one ot the fastest and most efficient field men witl 
I een my lot t Ol (Although mild-mannered and even-tempered, | 
I ae n excellent hunt nd field collecto obse 
n Ind Food sho na keen natural \s preparator of specimens |! 
inequall at rked rapid ! ( 
\n ¢ eel CTIS€ me ot his mo tive characteristi 1 
| he s sittu na he es O dobe shac 
or neh on the Arizona desert skinning pocket mice hen a cloud of dust 
1 ( ) ne horiz Lhe « ud soon resolved itself into a cowboy on! “ 
( | owbe Lipp ched, dismounted and came close enough so he 
COoul set | Golamal is doing Wi be goddammed 
| nd eloaue omni 
\ pleasant ¢ companion, a considerate supervisor, a good natura 
keen diagnostician in the field of mammalian taxonomy, an excellent wi 
enerous cooperatl' LO’ reael employer ind conscientious Tamil 
nd citizen, Goldmat one of the Biological Survey’s most useful and 
ductive leade) [remember him best asa considerate and generous frie! 
lree trom matice and rule is quiet Autumn sunset in the open mountar I 
desert count he loved so well 
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othe ireas Present also are ephedra (Ephedra californica 
californica), and an oceasional California juniper 
Only the snakeweed extends over the whole of thi 
10 solid stand Rainfall is apparently a little higher here and 
son slight! longe s the lower study areas are observed to dry 
nd st growth a little lates This upper area was originally 
ec | sheep during the nter, but h served as cattle rang 
( Re “i ‘ e on the nd all the vear the vhol 
I a her eo ( ( lhis ( has served as the main 
e 1943 
these s irre hn e been found are sandy loam or fine sand) 
he app nee of being a deep, rich Panoche series soil tvpe. The 
| Ol eg elly « nad Ithough sometimes used 
the bottomland lighter soils. These soils are easily 
=] ‘ hen the ‘ cay 
( here th: et, no burrow systems have been fou 
nite ss ed to be « ntelope ground squirrel origu C'aret 
pled th caretul ¢ tion of bur ised by the squirrels, h 
a svst h old od caches so characteristic of abandone 
Dip ? nd Dipodomy nger in tl 
Cth haa ere tenan¢ hich uu st instances app 
Y) here 1 | } ( ~ ( | | aT mp } urro ~ 
t rather than ngaroo 1 svstems These syst 
hi probal : the digging of ge 
I ( newne two and one-ha 
ndred to 200 square feet may be undermined with tun 
his gives tl rrel many openings 
} 
POO! 
mplets e} ey edi onintel 
(40) thie 1U45 () ©) ons mo ( 
r ) O44 No ) Lol nost of 1945, bi ) 
nuit 1! | rye ~ ( Ss in pre ous enl 
: ( gain in Decemb« L945 Figure 1 shows th 
pprox! percentages of th ous food types that mig! 
me month in the ston cho riven s re No attempt ha 
( non ea studi showed they meant ver 
un I t ) of food found in the stomach may depend 
vhat squirrel mav happen upon, and the availabilitv o 
n me ¢ ( he graph sho t} from the fall of LOA 
!, and probably to the fall of 1945, the food cycle was rel 
ersing the seed and insect percentages one can get a pict 
n Lot hen there . dden change of summer tood 
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er: Captive young antelope ground squirrel. Markings and posture ar 
se of the adult 

Lower: Winter picture at Panoche Pass study area Red brome (Bromus 
immediate foreground Nearer shrubs are snakeweed (Gulie ezia ¢ 


ones on the rolling ground are ephe dra E phe lra californica 
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Green Material.—The green growth begins in December, or even January, and 
lasts until April or early May. The extent of this growing season depends on 
when the first winter rains come, and when the spring rains stop and the summer 
heat begins. Growth is noticeably slow to start, except under the best of 
conditions, and plants begin to dry up at the first breath of hot weather. It 


was the end of January in 1943 before green material began to come, and the 
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Fic. | The occurrence and approximate percentages of various food types in stomachs 
of Nelson antelope ground squirrels by months The period covered is from the fall of 
1040 to the fall of 19044 rhis grapl can be mad toapply to 1946 by reversing the ins« 


seed percentages for the summer and fall periods 


first of May when it showed definite signs of drying up. Drying was well ad 
vanced by April 8, 1944, and by April 15, in 1946. On the other hand annual 
growth had started on November 29, 1946, which was quite early Red 
stemmed filaree Krod im cicutarium and red brome Bromus rubens ure the 
most conspicuous of these annuals, with the former making the better early 
growth and the latter coming on and lasting later. The filaree dries up until 
little evidence of it is left, although seed is abundant kixcept where cattle ar 
present, red brome persists upright, although very dry, until the rains start 
Both species are utilized in their green and dry states, especially the forme by 


both sheep and cattle. The plants used by the ground squirrels in the order ot 
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in numbers but was not found to be used by the squirrels. The possible relation 
of insects to moisture supply will be discussed later 

Seeds.—Seed material is found in a chewed-up, pasty mass in almost all 
stomachs every season ol the vear, although it often forms only a small pel 
centage of the total contents As far as can be determined, this material is 
either filaree, red brome ephedra, or any combination of these This is evi 
denced by the finding of at least some of the husks of these seeds in the stomachs 
the actual observation of the squirrels eating them, or the finding of them in 
the cheek pouches. Grinnell and Dixon (op. e7t.) record filaree seeds in pouches 
on May 11, 1911 \ male collected on December 16, 1942, had readily iden 
tifiable red brome seeds in its stomach In the Panoche area, both green and 
dry ephedra seeds are taken Dry seeds of this species are rather starchy 
They are picked off the shrub in the spring and picked up dry in the fall, at 
which time husks are commonly found around squirrel frequented burrows 
Several young of the year were seen gathering and gleaning among husks on 
October 5, 1946, for ephedra seeds when other food was scarce. Sprouted seeds 
from kangaroo rat surface caches are dug up, apparently for the seed rather 
than for the shoot It seems reasonable that any seeds palatable to the squirre 
will be taken, but that the most easily obtainable, usually filaree and red brom« 
are the most commonly used 

Seeds are apparently not a favored food, but serve as a bridge or stop g 
The usual time that seed material reaches its highest percentage is when th 
more easily gathered green material or iasects are absent rhis happens i 
the spring between green material and insects and in the fall between ins 
and green material and in the summer of 1946 when insects (grasshoppet 

ere absent In that vear seeds made up almost the entire bulk of summ« 
food. except to what insects the squirrels could find Seeds, of cours are 
everywhere abundant over the areas, and they seem to be a necessary adjunct 
to the diet Generally, however, they seem to be considered too difficult 
gather if something else suitable is present. Squirrels seen out during th 
summer of 1946 were far more active than those in previous summers Chi 
was probably due to the necessity of gathering seeds because of the absence ol 
easier-to-gather grasshoppers 

Vertebrate The ‘‘vertebrates’ item is based on one known instance 
blue-bellied lizard (Sceloporus occidentalis) found in the stomach of an Ortigalita 
taken female squirrel on January 16, 1941, and on various unidentified items 
that appeared to be flesh Grinnell and Dixon (op. cit.) record this squirre 
as eating dried kangaroo rat flesh that they were using as bait 

Food in Captivity Captive specimens readily take rolled oats, rolied barley 
chicken n ash, rabbit pellets, and occasionally dog food Flesh is taken re uclily 
and bones are gnawed to some degree Almost any type ol greens are accept ible 


Salt cakes, such as given to rabbits, do not appear to be touched 
FORAGING HABITS 


The antelope ground squirrel does not use the same method of obtaining 


food iis does the Beechey ground s¢ ulrrel (¢ tellus heecheyi The latter has 
1 
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a particular hole that serves as a base of operations and, although it may use 
others for temporary refuge, it always returns to the home burrow, and always 
returns to it at once, if possible. Rather than use one burrow or system as 
a base, the antelope ground squirrel appears to have a route that it covers, 
along which are a number of holes that it feeds around, and that it runs into 
if danger threatens. So far these burrows all appear to be of kangaroo rat 
origin. Certainly, there must be a definite den when there are helpless young 
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Fic. 2 The route traveled by one Nelson antelope ground squirrel while foraging on 


April 12, 1943 


but even this is known to be abandoned as soon as the young are able to move 
about. that is. about weaning time. I believe there is some sort of home den, 
but so far this is merely conjecture. 

Figure 2 shows the route covered by one foraging squirrel from 11:30 a.m. 
to 3:00 p.m. on April 12, 1943. Note how it traveled from burrow to burrow 
and from bush to bush, going around in a circle and finally retracing its steps. 
Several times it went down the same hole again and again, which made it appear 
that this was its home den, but it always came out and repeated the process 
elsewhere. The light of later evidence showed that, in the safety of the refuge 
burrow, it was probably devouring what it had stored earlier in its pouches. 
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During the winter, squirrels have been seen to cover a much larger area while 
foraging. Evidence of the beginning of a route was seen when six weaning young 
were watched on April 15 and 16, 1946, playing about what may have been their 
home den. This system had a number of entrances to which the youngsters 
scampered, or at which they appeared. The apparent mother was a female 
to which the young went, but by whom they were pushed away or ignored. 
She was using another system close by. Two of the young were seen to work 
out gradually farther and farther, smelling and watching as they went, until 
they finally got into a third system. Later they returned to the original system 
but kept venturing to the new one from time to time. An older brood, a little 
distance away and already weaned, was seen to use a route consisting of four 
burrow systems that formed a tight little circle. By October 5, 1946, what 
appeared to be the same broods had enlarged their routes to include burrows 
quite a distance away. A more interesting bit of evidence came up on May 19, 
1942, when three captive adults were released after a two months’ absence. 
They were quite a distance from their home territory, but still well within 
the present range of the species. When released they were utterly helpless, 
running this way and that, finally seeking shelter under the automobile. They 
were recaptured and pushed down a hole which they entered reluctantly. 
Apparently it was a suitable retreat for they did not reappear. Young squirrels 
captured, marked and released at their burrows go down immediately, but if 
they are released a long way from the system they are quite bewildered. In 
familiar country this squirrel always has a refuge along its route to which to 


dash in time of danger. The route is never found in deep grass or in shrubby 
areas, although shrubs are used as duck-in cover. It appears that knowledge 


of safe retreats is built up by investigation, probably by trial and error. 
These squirrels do npt stay long in one place, but move rapidly from refuge 
to refuge peering about and sampling. Everything is put to the mouth, chip- 
munk fashion, where it appears it is smelled or tasted, and accepted or discarded. 
As implied before, when the cheek pouches are filled, the squirrels retire to 
holes along the route and eat what they have gathered. A non-breeding female 
and male, collected on April 16, 1946, had well-filled cheek pouches of 1.0 and 
4.1 grams of seed, respectively, and empty or nearly empty stomachs, which 
would indicate that they did not eat while foraging. This seed, filaree, had the 
outer husk removed enroute. Another female was collected on January 9, 1942, 
with cheek pouches well-filled with filaree seed. I have never found any sign 
of storage, and none of the above had young, so it appears that they gathered 
the food and then ate it in a safe place. On October 5, 1946, bunches of turpen- 
tine weed branchlets were found partly dragged into a burrow. These may 
have been brought to a safer place to eat. Insects, green material, and red 
brome seeds have seldom been found in pouches, making it appear that they 
may be eaten at once or carried to the retreat. The cheek pouches are extremely 
thin, so that the contents can readily be told without taking them out, and so 
thin that if empty they are readily missed in skinning the animal. Thus it is 


easy to see why insects or long, sharp seeds might not be readily carried in them. 
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On May 26, 1941, at Panoche I saw a group of three young squirrels, well 





grown by that time, that were using grasshoppers for food, but were discarding 


the large legs in a heap about the mouth of their burrow. On April 16, 1946, 
a squirrel was seen to catch a June beetle and run into a burrow with it. These 
instances indicate such things are eaten at the burrow. 

\fter gleaning for a while, the length of time depending upon success or type 


l 4 | 
of food. the soqulrrel 


will go down a hole and stay some time before starting out 
The speed with which they forage and whether they eat on the spot may 


depend somewhat upon the weather. Pleasant days are spent out of the burrow 


feeding and apparently moving over quite a large area. Extremely hot and 
cold days are spent in the burrows with only enough time spent above ground 
get food, and that during the mildest temperature of the daylight hours 
To gather green ephedra seeds, the squirrels climb into the shrubs; indeed 
vas this action that first called my attention to their using its seed. Caged 
spr ens show great agility in climbing about their cage, even walking across 
the top w side down clinging with ths ] to the hardware cloth Thev 
have been seen to catch grasshoppers by leaping with the insect until both came 
lown at the same place at the same time It seems probable that the squirrels 
ust also stalk grasshoppers but it has never been observed. A June beetle 
as caught by a squirrel which ran along on its hind legs and pawed the air 


intil it hit the low-flying insect. Another was caught by a sudden pounce. 


Caged young squirrels adeptly pounce upon grasshoppers put into their cage. 
NEED OF VARIOUS FOOD TYPES 
In considering the types of food and the methods of food-getting, it appears 


tain foods are necessary to the well-being of the s juirrel and are sought 

even though another food may be abundant It will be noted that insects, 
flesh, and seeds were sought even when green material was very abundant. 
During the summer of 1946, when grassl oppers were absent and the squirrels 
were forced to subsist upon seeds, almost the only insects present were harvester 
unts (Pogonomyrmex), which, although always numerous, were found in the diet 
the first time This seems to indicate a need for such material. It will 


ilso be noted that seed material was taken at all times of the year, even when 





grasshoppers or green material were very abundant. This was most noticeable 
during the hot weather when grasshoppers were in the shade of every blade 
of grass, and the foraging time was very limited 


Che following has not been substantiated DY actual weighing, but by obser- 
vation alone: Adult squirrels kept in captivity lost weight noticeably when 


Kept On a seed and greens diet, although it is p yssible there was some other reason 
for the loss. Young squirrels fed a well rounded diet appeared sleek and well 
fed, but others did not develop so well on a seed-only diet. Captive young squir- 
rels taken in the spring of 1946 and fed on a seed diet, did not compare favorably 


in size with those of the same year that were left to grow in the field and collected 
in the fall. It seems reasonable that certain, as yet unknown, food components 
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are furnished by each food type, making each type necessary to the diet over 
and above more abundant food. 


MOISTURE REQUIREMENTS 


As has been mentioned, these squirrels are very sensitive to high and low 
temperatures. During the hot months from May to September none was seen 
out in the heat of the day; early morning and late evening were the foraging 
times, which enabled them to avoid the heat. As far as can be found the adults 
are inactive during the summer, although aestivation has not been proven 
Adults become very fat in the late spring, and then disappear during the hot 
summer months. The young, on the other hand, do not have the advantag 
of maturity and fat at this time, so are out every suitable moment getting 
enough food to enable them to maintain their rate of growth over the sum 
mer period. Intensive observation during the hot seasons of 1941-1943 and 
1946 revealed only two adults seen or collected in summer, while many young 
were both seen and collected. 

The young are produced during the period of green feed as Vorhies (1945 
found for Citellus tereticaudus, and similarly there is no evidence of a second 
litter during the dry season. On April 16, 1946, young were observed being 
literally pushed away by the mother, who would not let them nurse. Green 
material was rapidly drying by this time and the mother spent her entire tim: 
away from her family, constantly eating. Practically the same thing was seen 
on April 22, 1943, also when vegetation was drying rapidly. It seemed that 
the parent wanted to rid herself of the young in order to prepare for the hot 
season. 

It was first believed that the grasshoppers were a source of moisture whi 
enabled the squirrels to exist during the hot months, but 1946 proved differently 
The insects may have provided moisture, and they may also have provided ready 
food which made great activity unnecessary, but they were not an absolut 
necessity 

These squirrels live too far from a source of free water to make the trip ever) 
day, but when caged they were found to use water if it were given to thet 
Two inverted test tubes were used, with one being kept outside of the cag 
test against evaporation. The water was lapped, or so it appeared, from t! 
tube, but so much was wasted that an accurate check on the amount used could 
not be made. It was noted, however, that the tube had to be replenished ! 
fewer times in cold weather than in warm. Captives fed on seeds and gree! 
material and kept in the shade during the hot weather were kept for seven months 
in the San Joaquin Valley without water. They appeared sleek and in no wa) 
emaciated 

It thus appears that the adults pass the dry, summer season in an inactive 
state, the depth of which has not been determined. The young, although neces- 
sarily active, avoid the heat of the day and seek moist food. This last was noted 
on October 5, 1946, when they were found eating turpentine weed and snakeweed, 
the only green plants in the area, which were always before shunned by thes 


and all other mammals of the area, including domestic. 
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SUMMARY 


The green parts and seeds of red-stemmed filaree and red brome grass are 
the main food plants used by the Nelson antelope ground squirrel in the areas 
studied. Insects, mainly grasshoppers, when available, are a staple of the diet. 
Seeds of ephedra are used where the shrub exists. 
to be a necessity, possibly a source of protein. 


Both seeds and insects seem 
In general, the type and amount 
of food found in stomachs seems to depend upon availability rather than upon 
any other factor. 

Food is gathered along a route and consumed on the spot or in retreats along 
that route, depending upon the type of food. 

The time of day of foraging depends upon the weather 


Adults become inac- 
tive, to what extent is not yet known, to 


avoid summer heat and dryness. The 
young must forage during the summer and do so at the time of lowest daily 
temperature. Moist food is taken when and in what form possible during the 


summer! 
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LONGEVITY OF SOME MICHIGAN FARM GAME MAMMALS 


By J. P. LinpuskKa 


Although there is much interest and considerable speculation concerning 
the ages reached by many of our common animais living in the wild, ther 
appear to be few factual accounts reporting such information. In 1939 Michi- 
gan’s Game Division began a long-term study of farm wildlife at the Rose Lake 
Wildlife Experiment Station in Clinton County. In the continuous studies 
at this station, an extensive program of live-trapping and marking of a number 
of wildlife species have been routine. The accumulation of nearly seven years 
of records from these operations have produced interesting accounts for a numbe 
of individual animals of several species. 

Since its inception, the Rose Lake Station has been open to closely supe 
vised but unlimited hunting. The hunted area has varied in extent from 1,405 
to 2,136 acres, and hunting pressure has averaged in excess of 200 gun-hours 
per 100 acres during the season. Rabbits and pheasants are legal game fron 
October 15 to November 5 and rabbits from October 15 to December 31. All 
game taken on the area is checked at the headquarters laboratory. Total 
numbers of the principal game species killed on the area from 1940-1946 ar 
as follows: Rabbits, 1513; pheasants, 974; and fox squirrels, 583. A clos 
check on losses to other causes has been maintained through intensive year 
around field work 

Survival records for individuals of some of the commoner resident species 


are given below: 


Cottontail rabbit, Sylvilagus foridanus mearnsii (Allen As is probably true of mos 


small game species, rabbits are essentially an annual crop, and the numbers in any one yea! 


that survive to the second year are relatively few Allen (1938, 1939) found that only 


of 70 Michigan cottontails live-trapped in one winter could be accounted for in the second 
{ f 


winter, even though 171 of a calculated population of 226 animals were taken during the 








second seaso! Allen reported two animals which were known to have lived 2% years 
Ingles (1941) in his studies of the Audubon cottontail (Sylvilagus a. audubonii (Baird) re 
ported a maximum record of 19 months for one of 29 rabbits followed in his study 

In our work a number of second and third year animals are known, but from the mor 
than 1,400 that have been marked the two shown below are the only rabbits known to hav 
survived four years or longer 

Rabbit no. 14819 (17545) ¢ This rabbit, first trapped as a sub-adult in October 194 
was retrapped within 200 yards of its first capture point in June 1943, and after a three yea 
upse of time w gal ken in June 1946 wi 100 yf the orginal trapping stati 
This anim which was pregr ind r é apped, had survived e hu 
ing seasor Its weight of 3 pounds 14 ounces en last | lled was about one-half pour 
nore 7 rag bree g i t on lf pound less than the UX 
mum of 4 pounds 6 ounces found at Rose Lake for a fem: nown age Interv 
tween rst and last captures t vears and 8 months Probable age 5 year 

Rabbit no. 5433 This individual, first trapped as a 1 pound 1 ounce juvenile on Jun¢ 


23, 1940, was retrapped four times in 1940, twice in 1941, and in January 1942 was one of six 





taken from beneath a brooder coop with a ferret The animal was twice taken in 1943 and 
was last handled in September 1944. Trapping records fail to show that it was ever mort 


than 100 yards from a two-acre swale where it was trapped 9 of the 11 times it was handled 
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The weight at last handling was 3 pounds 7 ounces, average for adult females in summer 
It had survived four hunting seasons. Interval between first and last captures: 4 years 
and 2 months. Probable age: 4 years and 4 montl 

Western fox squirrel, Sciurus niger rufiventer (Geoffroy A review of records for more 
than 1500 fox squirrels tagged at Rose Lake shows that a number of animals have been 


ecounted for over two and three year periods. However, the following five are the only 





individuals for which we have records extending over four years or more 


First trapped as a 13-ounce juvenil 





Squirrel no. 10296 n June 1941, this squirrel 


was taken three more times in 1941, three in 1942, three in 1943, once in 1944 and twice in 





handling in October 1946 was average 





194¢ Its weight of 1 pound and 9 ounces at the | 

















fall males. This animal apparently spent most of its five years of life within the limits 
two adjoining woodlots about 9 and 16 acres in siz It had survived five hunting seasons, 
nd was shot in its sixth season in a woodlot about 4 mile straight line distance from the two 
vhich it had been regularly trapped. Interval between first and last captures: 5 years 
nonths. Probable age: 5 years and 6 months 
Squirrel no. 5896 o’. When first trapped in ¢ 1940, this squirrel weighed 1 pound 
2 ounces, slightly above the ave for autum1 It was retaken later in 1940, and 
again in January, 1941 After a lapse of 4year ths, the animal was again captured 
at the same locality in March 1945 tecords shi was subsequently trapped in June 





1945, and the last time i1 


weight at the last handling was 1 pound and 


15 ounces, about 5 ounces verage male in winter. The animal had sur 




















vived five seasons of hun ween first and last captures: 5 years and 3 
ntl Probable age: 5 1 

Squirrel no. 15086 weighed 1 pound 5 ounces when first taken 

n September 1941, and was rehandled once in 194 ynce in 1942, and twice in 1943. After 

an interval of nearly three years it was again taken in June 1946 when it weighed 1 pound 

8 ounces, about average weight for male squirrels in summer In the six times it was 

trapped, this anima! was taken in the same trapline and over a linear distance of less tha 

200 yards from the first point of captu It has survived five hunting seasons. Interval 

veen first and last capturs 4 years and 9 mont} Probable age: 5 years and 2 months 

Squirrel no. 14490 o’. This adult animal weighed 1 pound 9 ounces when first captured 

i tagged on September 18, 194 It was retrapped in the same 5-acre woodlot three days 

r, and was not iken until May 9, 194¢ s and 8 m slater. The last capture 

vas aten row trap! ne pou + mile Iromtl yvoodlot in which it had previous residence 

Its weight when last handled was 1 pound 13 ounces, about 6 ounces heavier than average 

ssexinspring. The animal had lived through at least six hunting seasons. Interva 

tween first and last capture years and SI ynths Probable age 6 vears and 2 months 

rrel no. 15353 This juvenile female was originally captured in June 1942, and 

we 1 pound 3 ounces. It was later taken five times in 1942, three times in 1943, three 

1944, 6 in 1945, and twice in 1946. Its weight when last handled in September 1946 was 

1 pound 15 ounces, about 5 ounces above average for females in autumn, and its greatest 


ded weight was 2 pounds even in March 1945. The animal was taken in three separate 


vodlots all located within an 80-acre area Interval between first and last captures: 4 
ears and 3 months Probable ag 4 years and 6 mont! 


Rufescent woodchuck, Marmota monazx mona Linnaeus 4 total of 196 woodchucks 


have been ear-tagged, and while a number of individuals have been retaken in the second 


summer, only four animals have been accounted for through three summers. Although 
there is an open hunting season for woodchucks in Michigan, hunting them is not popular in 
this area and none is known to have been killed by hunters on station lands 

Woodchuck no. 14326 (5176) @*. This animal was an adult weighing 6 pounds 11 ounces 
when first trapped in August 1939." It was subsequently taken once in 1939, six times in 
1940, four in 1941, and the last time in June 1942. Its weight when last handled was 9 


pounds 2 ounces which was more than one pound less than its greatest recorded weight of 
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10 pounds 4 ounces in July 1941. Interval between first and last captures: 2 years and 10 
months. Probable age: 4 years and 2 months (minimum 

Woodchuck no. 17386 (5429) 9. When first live-trapped in July 1940, this juvenile 
animal weighed 2 pounds 7 ounces. It was handled only once thereafter in September 1943, 
when it weighed 7 pounds 4 ounces. Interval between first and last captures: 3 years and 
2 months. Probable age: 3 years and 5 months 

Woodchuck no. 10241 (5441) 9. First taken as a juvenile in July 1940, when it weighed 
3 pounds 1 ounce. Later captures were once in 1940, twice in 1941, and the final instance: 
in June 1943. Its weight at last handling was 5 pounds 9 ounces, which was also its heaviest 


known weight. Interval between first and last captures: 2 yearsand1l months. Probable 
age: 3 years and 2 months 

Woodchuck no. 9879 (1864 and 27) 9. ‘This individual was an old animal at first capture 
in July 1939. It was later taken five times in 1940, twice in 1941, and the last time in April, 
1942. A weight record at the first handling was not obtained, but it weighed 6 pounds 3 
ounces in May 1940, and 8 pounds 5 ounces in July 1941, the period of its greatest known 
weight. Its weight when last trapped was 6 pounds 3 ounces, over 2 pounds less than its 


observed maximum. Interval i] 4 


between first and last captures: 2 years and 9 months 
Probable age: 4 years and 0 months (minimum 
Raccoon, Procyon lotor lotor (Linnaeus Stuewer (1943) in a detailed study of raccoons 
in Allegan County, Michigan, handled 256 individuals, and found that among 167 juveniles 
only 31 were subsequently handled as adults. He cites reports of captive animals that wer 
8 years of age, but questions whether many wild animals reach that age because of heavy 
hunting. Of his own experience with wild raccoons Stuewer comments on their longevity 
several individuals with badly worn teeth were handled, which probably were severa 
years old.’’ Recently F. W. Stuewer (personal communication) informed me that a young 
raccoon first live-trapped by him in August 1940, had been taken by a trapper in December 


+. 


1946, at the same localit This animal, probably born in the spring of 1939, was at least 
7 years and 7 months old 
[In our work a total of 148 raccoons have been ear-tagged in the past seven years. A 


number of these animals have been retaken in the second year following the initial trapping 


and a few reappeared in the third year. However, only one animal has been accounted for 
through a period of four or more years 

Raccoon no. 11109 (8180) 9. This animal when first trapped in October 1940 weighed 
8 pounds and 11 ounces. It was handled once in 1941 and reported shot in December 1944 
Its weight when killed was not reported. The interval between initial capture and ki 
by a hunter was 4 years and 2 months, and its probable minimum age when shot was 4 years 
and 8 months 

OTHER SPECI! 
Opossum, Didelp/ irginiana (Kerr Although 216 individuals have been ea 


tagged, only a few were retaken a year later and none was known to have survived or r 
mained on the area for two years 
Eastern skunk, Mephitis mephitis nigra (Peale and Beauvois Only 1 of 115 skunks 


trapped on the area is known to have been on the area more than two years following the 


first capture. This animal, a female, (no. 17868) was first caught in September 1943, and 
was found dead from unknown causes in March 1946. Within the period covered by this 
report there has been good evidence of skunks being decimated by a virus-like diseas« A 


1¢ 
j 


10 die-off that quite likely was state-wide was apparent at Rose Lake (Allen, 1942 
There is no question but that this epidemic reduced the survival chances for skunks in this 
area 

7 


3 ear-taggr d weasels 


Weasel, Mustela frenata noveboracensis (Emmons \ few of 


eated in traps a year alter the first capture, but none oI these was accountable for at the 


end of the second vear 
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Badger, 7 azridea tarus tarus (Schreber).—Only one of five was ever recaptured on the 


urea and this one in the same year of tagging. The grizzled appearance of at least two of 





badgers, however, was that of animals several years old 
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GROWTH, DEVELOPMENTAL FOOD REQUIREMENTS, 
AND BREEDING ACTIVITY OF THE 





CALIFORNIA JACK RABBIT 

By Horace 8. HaskeLL AND Hupson G. REYNOLDS 

Since young California jack rabbits (Lepus californicus eremicus Allen) are 
arely observed or captured in the wild (Vorhies and Taylor, 1933), little is 
known of the early life history of this subspecies. This paper presents data 
and observations on this phase of the life history of some of these rabbits that 
ere raised from birth in captivity. The investigation is a part of the work 

being carried on in cooperation with the Southwestern Forest and Range Experi- 
Station to determine the influence of jack rabbits on grazing lands. The 
assistance given by officials of that station, especially Matt J. Culley, is grate- 
fully acknowledged. Dr. C. T 


nent 


. Vorhies, of the University of Arizona, prepared 
all museum skins and generously consented to their use for study and illustration. 
[In addition, his critical reading of the manuscript, and his helpful suggestions 
are greatly appreciated 

PROCEDURE 


\ study of the growth, development, and food requirements of the young 


born to three females and one male, raised by Arnold (1942) from caesarian 
births, was commenced in January 1943, and continued with their offspring 
during 1944 


\n enclosure about 


except 


acre in size was used to confine the breeding stock 
at kindling when females were isolated in cages with a floor space of 
about 300 square feet until the end of the nursing period. Young animals were 
kept in similiar cages until they reached maturity. 

Records of total length, length of hind foot, and length of ear; weight; and 


forage consumption of the young were maintained from birth to eight months. 
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Body measurements were taken as follows: total length, from the tip of the nose 
to the end of the last vertebrae in the tail; hind foot length, from the heel to 
the end of the longest nail; ear, from the notch to the tip of the ear. The errors 
resulting from measuring live animals were kept as small as possible by taking 
successive measurements until consistent results were obtained. Weights to 
the closest gram were taken on a torsion scale balance. Forage consumption 
was determined by weighing in and out daily the forage ration, which consisted 
of an excess of rolled barley supplemented by dried alfalfa leaves. 


BEHAVIOR AND PARENTAL RELATIONSHIPS 


Young rabbits, although precocious, did not exhibit well coordinated hopping 
activity until two or three days of age. Until about one week of age, they 
suckled by lying on their backs with their hind feet around the neck of the doe. 
Thereafter, they changed their nursing posture to an upright position, o1 
occasionally reverting to prostrate feeding. At first, nursing during the middle 
of the day was common, but soon such activity was confined to the morning 
and evening hours. This behavior was comparable to that noted for Allen’s 
jack rabbit by Vorhies (1921). Although quiescent during the daylight hours, 
when molested most of the young tended to “spit and box” with such ferocity 
as to frighten an unknowing intruder. 

At about ten days of age, young rabbits supplemented their milk diet with 
solid food, and at an age of about three weeks, they shifted successfully for 
themselves on a dry ration of rolled barley and alfalfa. 

Does thoroughly cleansed the young of all afterbirth immediately after 
parturition. They continued to lick the sexual organs and navels of the young 
throughout the nursing period 

Until pellets were voided by young animals at about two weeks of age, does 
sucked the anuses of the young. Possibly, this behavior by the does served 
to prevent constipation. In the wild such an adaption might also serve to 
remove the odor of fecal material so that predators would not be attracted to th 


young rabbit 
DEVELOPMENT AND GROWTH 


Young rabbits were fully clothed with hair at birth and exhibited the charac- 
teristic marks of the species, black ear tips and a black tail (Plate 1). The 
natal pelage was dark, and was gradually replaced by a lighter immature coat. 
A small white patch, often present in the center of the forehead at birth, disap 
peared at the age of about three months as the immature coat was assumed 
The adult pelage became apparent the first winter when the animals were six 
to nine months of age. 

One oddity of young rabbits was the relatively short head which gave a flat- 
tened appearance to the face. This condition persisted for about a week. 
The head then began to lengthen and by three weeks of age normal shape was 
attained. Possibly, this “snubbiness’’ of the head makes parturition easier 
for the females and assists the young animals in gaining access to a nipple while 
nursing. 
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measurements and velghts of six mal and eight female rabbits in rela 


to age are shown in figures | and 2. Weekly values read from these curves 
en in Table 1 Curves were prepared by fitting a free-hand line through 
eekly measurements for all rabbits They were balanced by equalizing 
tive and negative deviations in parts (Bruce and Schumacher, 1935 
and hind foot matured at about 15 weeks: weight at 32 weeks: and total 
th at 28 weeks of age except for ear measurements, there was no obvious 


™~ 





PLATI 
mer ” ‘ake he ¢ Ages Is are 
vl 2 hor vs 9 5 12.9% es ‘ 
ence between sexes rhe curves agree closely in form with those presented 
eraid (1942) tor the snowshoe hare Kar and weight maturity are reached 


oth species at about the same age, but the hind foot of the California jack 


matures some five weeks earliet 


verage mature weights and measurements as determined by Vorhies and 


w (op. cit.) are compared with those of animals raised in captivity in Table | 


is 


comparison suggests that captive animals experienced no measurable 


normal developn ent due to confinement 


| 


FORAGE REQUIREMENTS 
rage requirements were determined from individual feeding trials with 


mules and six females \verage weekly consumption of rolled barley and 
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alfalfa was converted to thermal units based upon the constants of Morrison 
1940) for cattle and sheep. Thermal unit figures for each rabbit were averaged 


TaBLE 1.—Weekly growth measurements and food requirements of California jack rabbits 
eons MEASUREMENTS IN MILLIMETER niin _¥ooD 
— Lengt Hind Foot Ear (mi Ear (fen ee “TN THERMS 
sirth 168 43 39 37 110 
] 207 Ss 53 1 210 
2 255 74 72 70 330 
‘ 300 R85 8 83 450 018 
4 336 9 10 93 580 030 
5 36 99 10 101 700 044 
€ 387 104 114 108 825 059 
7 401 108 119 112 940 070 
5 419 11] 123 116 1 ,050 079 
9 4137 114 127 120 1 , 16 087 
{ 452 1] l 22 260 093 
l 467 118 13 124 1 370 099 
19 g 121 12 1 ,460 104 
] 49 12 28 55 109 
tI 122 138 99 1 .640 112 
5] 12 l l 720 115 
l€ §21 123 139 131 1 300 118 
527 l 870 21 
1S 533 1 .900 123 
19 539 1 975 125 
20 54% 2,015 127 
4 2 060 129 
25 54E 2,100 3] 
9 5A > 150 132 
2 48 160 133 
2 549 2,19 134 
2¢ 551 , 210 .134 
2 55 2 , 231 135 
25 55 2 ,250 135 
ys 55 2 .260 
| 2 275 
3] 2 290 
32 2,300 
2 .300 
Average Body Measurements Determined by Vorhies and 7 ayl r, 1933 
Mature 556 132 143 136 2 ,300 
by curving the same manner as were body measurements. Weekly values 
of food consumption are presented in Table 1. 
Thermal units were converted to natural forage consumption by equating 
constants for growing animals with those for mature rabbits. Arnold (op. cit.) 
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found that mature Arizona jack rabbits required an average daily consumption 
of 0.23 pounds of aration composed of 1.7 parts of alfalfa to 1.0 part of barley. 
This ration was equivalent to an average consumption of 0.27 pounds of air-dry 
native forage. The results of the conversions are given in figure 3. These 
native forage conversions are subject to several sources of error, which include 
those of the original determinations of the thermal values for livestock; the 
use of factors for one species of animal for another; the variations in food con- 
sumption produced by forage combinations; and discrepancies which are related 
to different levels of food intake. Two comparisons, however, suggest that 
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factors of food consumption are reasonable enough to be of value in estimating 
forage destruction by young rabbits. First, forage consumption shows a curvi- 


linear relationship to age which is similiar to that of body growth. Secondly, 


’ 


. 2 ' 
forage requirement leveled off to an average constant amount of 0.27 pouncs 


al tl e€ age of 28 to 30 wee ks which is the same as the average determined by 


Arnold for mature Arizona jack rabbits. 
BREEDING RELATIONSHIPS 
Sexes were highly tolerant of each other in captivity. Even two males 
seeking the same female did not fight. During courtship, females led the males 


a vigorous chase which often lasted for fifteen minutes. Copulation, although 
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occurring most commonly at night, often took place in the late afternoon. 
Some females accepted males on the day of parturition. In such instances, the 
males sometimes assisted the females in disposing of afterbirth. Breeding 
vas at all times promiscuous, females accepting the first interested male available 

The 1943 breeding season extended from December 1942, when the first 
male sexual activity was noted, until November 1943, when the last male ac- 
tivity occurred. The first birth in 1943 took place on February 11 and the 
last on September 27. In 1944, the first birth occurred on February 10 and 
the last on September 19. These observations concur with those of Vorhies 
and Taylor who found the breeding season extending nearly throughout the 
year under natural conditions. 

Although some young females reached maturity before the end of the breeding 
season in which they were born, they produced no young until the following 
season. A female born on February 11, 1943 did not kindle until March 6, 
1944. Another born in March 1943 produced her first litter in June, 1944. 
Six females born during the interval June to August in 1943, produced young 
in the period March to May of 1944. 

Some captive animals, released at the age of seven years, were still actively 
breeding. Arizona jack rabbits probably do not reach such an advanced age 
under natural conditions. Accordingly, the conclusion seems warranted that 
Arizona jack rabbits are active breeders throughout normal life 


r-EPRODUCTIVE POTENTIAL 


Tests with eight females gave an average gestation period of 43 (41-47) 
days. Two females produced five and six litters per year. The usual number 
of litters per year was, however, more nearly four. The average number of 
young produced by all females in captivity was 1.79 per litter. This average 
is slightly less than the figure of 2.24 determined in the field by Vorhies and 
Taylor. 

Age of does had no perceptible effect on size of litters. All animals, irrespec- 
tive of age, had, however, a tendency to produce larger litters during the latter 

t of the breeding season. 


Breeding potential estimated by either « 


f two methods places the capacity 

California jack rabbits at 13 to 14 young per female per year. A maximum 
of six litters per year with 2.24 young per litter gives an estimate of 13.4 young 
per female per year. Assuming rebreeding to occur on the day of parturition, 
1 43 day gestation period extending over nine months, with 2.24 young per 
litter, gives a breeding potential of 14.1 young per female. Severaid (1945) 
reports a breeding potential of 8.7 young per female for the snow-shoe hare. 
Such high breeding capacities are probably never realized under natural con- 


He 
aitions. 


SUMMARY 


|. Data on the growth, development, breeding, and food requirements of 
a number of California jack rabbits raised in captivity are presented. 
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2. The ear and hind foot of these animals reached maturity at 15 weeks, 
weight at 32 weeks, and total length at 28 weeks. 

3. Ear length was the only measurement which differed perceptibly between 
sexes: it was greater in males. 

4. Forage consumption showed a curvilinear relationship to age from 3 
to 28 weeks, after which an average constant amount equivalent to 0.27 pounds 
of air-dry native forage was consumed. 


Oo 


5. Females born early in one breeding season, although maturing before the 
end of the breeding season, did not produce young until the following year. 

6. The average gestation period in captivity was 43 (41-47) days. 

7. Active breeding apparently occurs throughout normal life, since some 
captive animals were still actively breeding when released at an age of seven 
years. 

8. The maximum breeding potential for these rabbits was calculated to average 
13 to 14 young per female per year. 
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OWL PREDATION IN PENNSYLVANIA, WITH NOTES ON THE 
SMALL MAMMALS OF DELAWARE COUNTY 


By Ourver P. PEARSON AND ANITA K. PEARSON 


Owl pellets have been used frequently in studies of the food of owls, but seldom 
has full use of them been made in studying the small mammals of a region. 
The collecting ability of an owl is astonishing, and if the pellets, or castings, 
are collected at regular intervals, considerably more information can be gathered 
than is supplied by the usual list of animals eaten. We have attempted in this 
paper not only to report on the mammals of a region, but also to compare the 

itch of owls and trappers in the same region at the same time. 

Pellets from six different roosts were examined in this study. The regurgi- 

ted castings of bones and hair were picked apart and the prey was identified 
from the skulls and teeth, and in a few cases from other diagnostic bones. 

Delaware County is to the west of and adjacent to Philadelphia County. 
Che terrain for the most part is rolling farm country with numerous woodlots, 
but there are considerable areas of marsh along the Delaware River, and 
numerous thickly populated suburbs. The entire region is in the Austral Zone. 


PELLETS FROM BARN OWLS AT EDGMONT 


Our most complete collection of pellets came from a barn near Edgmont 
Edgemont on some maps). When first visited in the company of Dr. Robert 
Stabler on June 7, 1945, there were five half-grown barn owls (T7'yto alba pratin- 
cola) in the nest. The parents were not in attendance and had probably been 
frightened away by workmen in the barn. Subsequent visits were made 
to the barn at intervals of about 3 weeks and a dated series of pellets obtained. 
One of the young owls died while it was still downy, but the others were reared 
successfully. There were always one or two owls found in the barn on subsequent 
visits, but it is not known whether these were the parents or the young. Two 
eggs were laid in the same nest during October, but apparently these were not 
incubated and they never hatched. Owls were still present when collecting 
vas discontinued on January 27, 1946. 

Edgmont lies among rolling hills in a region of small farms and numerous 
voodlots. The barn itself was situated near the bottom of a bowl transected 
by Ridley Creek. The terrain nearby was pasture, woodland, hillsides covered 
with tall grasses such as Andropogon, cultivated fields, and a swampy meadow 
of about three acres extent growing to low grasses and herbs, clumps of Carez, 
and occasional alders. The woodlots were composed principally of beech, 
ulip, and oak trees, with very little undergrowth. 

Judging from the number of pellets collected at each visit to the barn, it 
appeared that each owl usually produced one pellet per day. Slower pellet 
production than this was infrequent and probably depended on weather con- 
ditions. Ejection of two pellets per day was probably more frequent. Guérin 
1928) states that barn owls produce two pellets each 24 hours, one at night at 
a “station nocturne’ and another during the day at a “station diurne.” If 








2 
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such was the case with our owls, we were collecting only from the “station 
diurne’”’ and consequently counted only about half the total catch. In any 
event, the contents of each pellet represents a minimum estimate of the number 
of prey caught and eaten by one owl in one night. Additional animals may 
have been caught but not eaten, and nights may have passed when nothing 
was eaten and no pellet produced. All the pellets from these owls contained 
an average of 3.0 animals per pellet, and this may be taken as a minimum 
value for the average catch of each owl per hunting night. It will be noted 
in Table 1, however, that the number of animals contained in each pellet varied 
considerably from month to month. The high of 4.0 animals per pellet came 
in June, a low of only 2.0 in September, and a prolonged low period followed 


TABLE 1 Catch of the Edqmont barn owls, by percentages 
. ] q 


DATES WHEN PELLETS WERE COLLECTED 
PERCEN 
June | June July | Aug. Sept. Sept.) Oct. | Oct. | Dec. | Dec. | Jan 
7 30 23 12 i 22 10 31 1 27 27 

Microtus 63 56 56 (57 (81 |72 |74 #|76 |73 (|70 |75 64.8 
Pitymys 2 } } { 0 7 5 0 4 0 0 2 { 
Mus 2 3 2 l 3 { 7 5 3 3 2 b. 8 

Rattus | 0 0 l 0 0 0 0 0 0 0 0 
Peromyscus 3 6 7 5 5 0 0 0 6 13 $ } 
Zapus { { 6 5 9 0 5 7 1 0 0 » g 

Sylvilagus 5 2 0 0 2 2 0 0 0 0 0 2 
Blarina 13 24 17 13 } } 9 12 {13 |18 |18 13.8 
Sorex 3 0 | l 0 2 0 0 0 3 2 7 

Cryptotis 0 | l ] 0 0 0 0 0 0) 0 ) 
Condylura 2 l 5 l 0 2 0 0 0 0 0 6 
sird | 0 2 l 0 9 0 0 0 0 0 ,9 
Katydids 0 0 0 7 2 { 0 0 0 0 0 0.7 

Total number of animals..'412 (139 (126 (78 64 (46 (58 58 78 (88 (55 /1152 
Average size of pellets 3.2} 4.0! 3.1) 3.3) 2.4) 2.0) 2.3) 3.4) 2.5) 2.5) 2.5 5.0 
during December and January. The reason for this fluctuation is not known 


It seems certain that the number of prey available is not a major cause, fo1 
there are many more mice and shrews in September than in June. 

During the 8 months that these owls were under observation, they ate at 
least 740 prey. Since the number of owls living in the barn was not always 
known (usually one or two), the catch cannot be reduced to a per-ow! basis. 
It is convenient, however, to think of this “family” or “squadron” of owls as 
a unit removing mice and other small mammals at a rate of 3.2 per night. The 
catch for the “family” was as high as 5.0 per night in June while the young 
were being raised, and dropped rather steadily to a low of 1.4 in December. 
These figures again must be considered minima, for many animals may have been 
caught and not eaten, and some pellets undoubtedly were ejected outside the 
barn. 
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If each pair of owls covers about one square mile (Griscom, 1942) or 640 acres, 
then at the average rate of 3.2 mice or shrews caught each night these owls 
would be reducing the prey population at a rate of more than 1.8 animals per 
acre per year. This amounts roughly to about 10-20 percent of the average 
prey population at any one time. Transposed to a per-day basis, this agrees 
almost perfectly with the rate of attrition calculated by Chitty (1938), who esti- 
mated that gray owls in one region of Great Britain eat .02 to .05 percent of the 
vole population daily. 

It may be seen in Table 1 that with the exception of house mice, and possibly 
rats and pine mice, the percentage of the species making up the diet varies con- 
siderably from month to month. Whereas meadow mice always occurred in the 
pellets more frequently than all other species combined, their numbers varied 
from 56 percent of the catch in June and July to 81 percent in late August and 
early September, and over 70 percent from late August through January. The 
scarcity of meadow mice in the pellets in the spring and summer is compensated 
for by a relative increase of many other species, some of them rather scarce forms, 
such as long-tailed shrews, little short-tailed shrews, and star-nosed moles, as 
well as an increase in the percentage of more common forms such as short-tailed 
shrews and deer mice. It is easy to understand the seasonal fluctuation in per- 
cent of katydids (Neoconocephalus), the only invertebrate caught, but it is more 
difficult to understand fluctuations in the other species, which are probably pres- 
ent in the environment in roughly equal proportion throughout the year (except 
the hibernating jumping mice). Reasons for the fluctuations in some species 
are suggested in the comments in the annotated list of species. 


COMPARISON OF CATCH OF OWLS AND TRAPS 


From October 15 to 19, 1945 the authors and Donald Welley trapped the region 
around the barn occupied by the Edgmont barn owls. Presumably this was the 
region over which the owls hunted. Museum Special snap traps, Sherman live 
traps, small wire-cage live traps, and sunken tin cans were used. In 418 trap 
nights 171 animals were caught. They are compared in Table 2 with those 
caught by the owls from October 10-31. The population of deer mice indicated 
by trapping is perhaps high because many of them were released from the live 
traps and several were probably recaught. Perhaps 25 percent would be a more 
honest figure. In an effort to cover all kinds of habitats, much meadow land 
inhabited chiefly by meadow mice was not trapped thoroughly, so the indicated 
percentage of meadow mice is probably lower than actually occurs over the 
region. Recaptures probably raised the meadow mouse percentage, however, 
as in the case of the deer mice. 

One is impressed by the difference of the catch by traps and by owls. Failure 
of the owls to eat any deer mice is remarkable, for they were very abundant in 
the woods and overflowed into the fields. It is obvious that the owls were not 
catching a representative sample of the small mammals available. The trapping 
sample should not be considered a perfect sample of the population that was 
present, but it is obvious that deer mice, rats, star-nosed moles, long-tailed 
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shrews, and flying squirrels were present, yet the owls were not catching them 
during this period. A long-tailed shrew did not appear in the pellets between 
September 22 and December 1, nor a star-nosed mole between September 22 
and the end of pellet collections on January 27, nor a rat between August 12 and 
January 27. Flying squirrels were never caught. 

To the credit of the owls, however, it must be admitted that in four years of 
general trapping in the county, mostly for short-tailed shrews, we caught no 
jumping mice, long-tailed shrews, star-nosed moles, or little short-tailed shrews. 
It was only after the owls had demonstrated the presence of these mammals 
that we were shamed into a concerted effort and managed to capture a few speci- 
mens of the first three, but no little short-tailed shrew has been captured in the 


county. 
[ABI 9 Comparisor f animals caught by trappers ar 1b wls in the same reé gion al 
the same tim of year 
TRAPPING OWLS 
1/15 To 10/19 10/10 To 1 
M mic 37 percent 76 percent 
DD cr 33 0 - 
Short-tailed shr 20 12 
H US l 3 5 
Rats 3 0 
Star-nos 2 0 
Jumping mi ] 7 
Long-tailed shr l 0 
Flying squirrels l 0 
tal number of animals 171 58 


WHAT BARN OWLS AT OTHER ROOSTS CATCH 
\ pair of barn owls living in a silo near Westtown, just over the border from 
Delaware County, was also studied. The farming country surrounding this 


silo was similar t 


» that in which the Edgmont owls lived, possibly with less 
woodland close by, and it will be seen in Table 3 that the catch of the owls in the 
two regions was very similar. 

Another barn owl lived at Secane in a more densely populated district than 
either Edgmont or Westtown. Its catch was studied solely by picking up bones 
from pellets that had disintegrated under the tree in which it had roosted. Since 
the skulls of some species are more fragile than others, the percentages listed in 
Table 3 probably are not a true representation of the catch of the owl. The 
high percentage of shrews probably results from the fact that the rostrum and 
palate of a shrew skull is much stronger than that of most mice. The Secane 
column in Table 3, therefore, should be considered as an indication of what species 
rather than of how many individuals of each species were caught. 

Pellets were also collected in a hemlock grove in Lansdowne, a residential 
district. This owl was not positively identified, but from the size of the pellets 
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cast and from glimpses of the bird it was thought to be a barn owl. Some of 
the pellets had thoroughly disintegrated while others were intact. For the 
reasons mentioned above, we have listed in Table 3 the percentage of the catch 
as counted in the intact pellets as well as the total catch using all available bones. 
It will be seen that in keeping with its more urban habitat it captured a much 
higher percentage of rats and house mice than did the rural owls. 


WHAT OTHER SPECIES OF OWLS CATCH 


Long-eared owls (Asio wilsonianus), winter residents living at Westtown, 
caught a much higher percentage of meadow mice than did the Westtown barn 





TABLE 3.—Catch of owls at differer f L percentage 
RD THER KINDS OF OWLS 
Edgmont |Lansdowne)t wnel Ed v mn Westt« 
1 : 1 Ur I 
Microtu 72 54 51 70 70 24 89 74 
Pitymys 0 0 1.2 1.6 0 
Ur tra 0 0 0.1 0 ( 0 0 0 
Mi 3 13 2 7 7.1 l 0 6 
Rattus 0.2 12 29 0.4 1.2 7 0.8 14 
Peromyscus j ] 0.6 2.9 2.4 l 5.5 3 
Zapus } 2 0.5 7 3.6 7 0 0 
Syivilagus 0.4 0 0.2 0.8 1.2 0 0 0 
Blarir 1] 17 15 S 3.6 49 5 0 
Spor U.S 0) () 0&8 | 0 0) ) 
Ur s 0.2 0 0 ( 0 3 0 0 
Con iT 0.4 { 0.2 0.8 0 ; { 0 
s u 0 0 0.1 0 0 0 0 0 
Bird 0.4 0 1 0.8 9 4 0 0 3 
Katy 1.7 0 0 6 0 0 0 
l number 

als 174 99 861 945 R4 95 128 35 

owls or those living in nearby Edgmont (see Table 3). Eighty-nine percent 


of the animals eaten by the long-eared owls were meadow mice; in fact, meadow 
mice were represented in 98 percent of the pellets. Few deer mice and shrews 
were caught, and the diet was on the whole much less varied than that of the barn 
owls. 

The pellets of the long-eared owls had a smaller diameter than those of barn 
owls and also contained fewer animals, averaging only 1.25 animals per pellet 

Short-eared owls (Asio flammeus), winter residents living in the Tinicum 
marshes along the Delaware River near the Philadelphia Airport, were also living 
principally on meadow mice (Table 3). The large percent of rats and house 
mice reflects the nearness of dumps and numerous habitations. As in the case 
of the long-eared owls, the monotony of the diet (only five species represented) 
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was probably due to “selection” by the owl rather than to an absence of other 
species. 

The short-eared owl pellets were intermediate in diameter between those of 
long-eared and barn owls, and averaged 1.7 mice per pellet. 


ANNOTATED LIST OF THE MAMMALS OF DELAWARE COUNTY 


Sorex cinereus fontinalis Hollister. Long-tailed shrew.—This is one of the scarcest 
mammals of the county. It has been reported only by Rhoads (1903), who recorded one 
“swallowed by a chicken in Delaware County.’ The authors captured a 3.7 gram, recently 
lactating female on October 13, 1946, in a pile of logs in thick woods 3 miles north of Swarth- 
more, and a 3.1 gram non-breeding male in the swampy meadow near the barn at Edgmont on 
October 16. Extensive trapping from 1938 to 1941 in Chestnut Hill in adjacent Philadelphia 
County failed to catch any. The Edgmont and Westtown (Chester County) barn owls 
caught a few, never more than 3 percent of the catch, but none was eaten by the short-eared or 
long-eared owls 

Cryptotis parva (Say). Little short-tailed shrew.—Although Rhoads lists two from 
adjacent Chester County, this genus has never before been reported from Delaware County 
The only specimen I have encountered was one found dead by Robert Coleman on a path in 
Crum Woods, Swarthmore, on October 28, 1942. Judging from the lacerated muscles under 
the skin, it had been killed by some predator. Cryptotis is notoriously reluctant to enter 
traps, and in many regions owls have proven to be better collectors of these shrews than 
trappers. The Secane barn owl caught some, and the pellets of the Edgmont barn owls 
contained Cryptotis remains in June, July and August. 

Blarina brevicauda kirtlandi Bole and Moulthrop. Short-tailed shrew.—Short-tailed 
shrews are one of the most abundant mammals in the county and are found in almost every 
kind of habitat. Their numbers are not reflected accurately, however, in the owl pellets. 
The percentage of shrews caught by the Edgmont barn owls was for some reason far lower 
during most of August and September than it was earlier or later in the season. 

In Figure 1 is shown an interesting comparison between the age of the shrews caught by the 
Edgmont barn owls at different times and the age of the shrews caught nearby in traps at 
corresponding times. Age was determined by tooth-wear, as described in a previous paper 
(Pearson, 1945). It will be seen that the shrews caught by owls were much younger, on the 
average, than those that entered the traps. Unfortunately it cannot be said whether the 
trapped shrews or the eaten shrews are more nearly a representative sample of the total wild 
population. 

A female captured on October 17, 1945, contained several large embryos which appeared to 
be resorbing. This is the latest pregnancy of which we have record. 

Condylura cristata cristata (Linnaeus). Star-nosed mole.—In spite of its distinctive 
appearance this species is unknown to most of the people of the region. A non-breeding male 
and female were caught on October 17, 1945, in the swampy meadow below the barn at Edg- 
mont, and another non-breeding male on October 30 at the same place. These are the only 
specimens we encountered in many years of residence and trapping in Philadelphia and Dela- 
ware counties. Mrs. Robert Enders found the tail and hindquarters of one on a path in 
Crum Woods, Swarthmore, in 1945. None has been reported before from the county, al- 
though there is a specimen from Radnor, and one from Wallingford, in the collection of the 
Academy of Natural Sciences. 

Star-nosed moles were captured by the Edgmont, Secane, and Lansdowne barn owls, but 
not by any of the others. The three trapped in October were taken within a few hundred 
yards of the Edgmont barn owl roost, yet these owls apparently did not eat any between 
September 22 and January 27. These moles made up 5 percent of the owl diet during the 
first three weeks of July. 

Scalopus aquaticus aquaticus (Linnaeus). Common Mole.—Moles are rather common in 
the region. The authors dug up 15 in the lawns of Swarthmore during the summer of 1945. 
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It was surprising to find a trace of them in the owl diet, for they hardly ever come above the 
surface. That barn owls catch them occasionally is indicated by the fact that we found a 
single humerus under the Lansdowne roost. There isa possibility that this was the humerus 
of a hairy-tailed mole (Parascalops), a species which ventures above ground more frequently 
than Scalopus, and is more frequently found in ow] pellets in regions where it occurs. Para- 
scalops has never been reported near Delaware County, however. 

Mustela frenata noveboracensis (Emmons). Weasel.—Weasels are found throughout the 
county but are nowhere abundant and were never eaten by the owls. We have no evidence of 
the occurrence of Bonaparte’s weasel, M.e. cicognani, in the county. 

Tamiasciurus hudsonicus loquax (Bangs). Red squirrel.—Red squirrels are rather 
scarce in the county. We have seen them occasionally near Swarthmore and at Glen Mills. 
Perhaps because of their diurnal habits they were not caught by any of the owls studied 

Tamias striatus fisheri Howell. Chipmunk.—Although they are not abundant, chip- 
munks are found throughout the county. They are one of the few small mammals of the 
region which were never captured by owls, and their immunity probably arises from the fact 
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Fic. 1.—The average age of short-tailed shrews caught by the Edgmont barn owls com- 
pared with the average age of shrews trapped in the same region over the same period 
Age is recorded in tooth-wear units 


that they are strictly diurnal. Contrast this fact with Audubon’s well known painting of a 
barn owl holding a chipmunk. 

Sciurus carolinensis leucotis (Gapper). Grey squirrel—Squirrels are abundant 
throughout the county but were never represented in the pellets 

Glaucomys volans volans (Linnaeus Flying squirrel.—Two flying squirrels were re- 
covered in thirty pellets from a great-horned ow] in Florida (Moore, 1946) but none was eaten 
by the owls we studied, in spite of the fact that flying squirrels are not scarce in the region 
and are abroad at the same time that the owls are hunting. In the pasture below the Edg 
mont barn one flying squirrel was captured more than 75 yards from the nearest tree. It is 
remarkable that this or some other vagrant was not captured during the whole time the owls 
were being studied. 

Peromyscus leucopus noveboracensis (Fischer Deer mouse.—Short-tailed shrews, 
meadow mice, and deer mice are the most abundant mammals in the region. Deer mice were 
quite abundant in 1945, while the pellets were being collected, in contrast to the winter of 
1943 when they were rather scarce. Numerous young mice in grey pelage were caught be- 
tween October 14 and 19, 1945, but none of ten adult females dissected was pregnant. Two 
were lactating, however. None of 11 males was in full breeding condition. The latest preg- 
nancy we have encountered was that of a female with large embryos on November 6, 1942. 
An immature female and an adult male captured on July 29, 1939, each had a large, inguinal, 
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bot-fly warble. These mice were marked by clipping toes, and when recaptured a few days 
later they had both lost the warbles. Apparently the mice were unharmed by this parasite 
for they were recaptured on several later occasions. Another male captured on August 17 
of the same year contained a small warble, but he was not recaptured. 

The owls studied did not capture as many deer mice as would be expected. Trapping in 

id-October around the Edgmont roost disclosed the presence of great numbers of deer mice 
vet these owls apparently did not eat a single one between September 4 and October 31, and 
the long-eared owls in nearby Westtown ate less than 6 percent deer mice 

Microtus pennsylvanicus pennsylvanicus (Ord). Pennsylvania meadow mouse.— 
Meadow mice are fairly numerous in suitable habitats in the county. We recorded them to be 
not abundant in 1939 and 1940, but they were numerous in November of 1942, and again in the 
fall and winter of 1945-46. A litter of five was born to a recent captive on November 7, 1942, 
and two of 15 females examined between October 15 and 19, 1945, were pregnant. The 
seven embryos in one of these were probably being resorbed. Many of the October males 
had large testes (up to 19 mm long) and were probably in breeding condition 

Meadow mice were by far the most important item in the diet of all the owls studied. In 
the Tinicum marshes they are much more abundant than any other species, but in the other 


regions there is so much woodland and other unfavorable terrain that they certainly do not 





make up more than 50 percent of the small mammal population, yet they constitute a mucl 
larger percentage of the ow! diet 
Pitymys pinetorum scalopsoides (Audubonand Bachman Pine mouse .—Pine mice have 


not previously been reported from the county. We have, however, captured them on several 
occasions in the Crum Woods at Swarthmore, once in an orchard at Glen Mills, and on a few 
occasions in thick woods in Chestnut Hill, Philadelphia County. They were especially 
abundant in the spring of 1942. One line of about 30 live traps in that year along Whiskey 


Run, Swarthmore, caught in one day and night during March: 2 Blarina, 6 Peromyscus, and 





11 Pitymy Three or four of the Pitymys may have been caught more than once since some 
were released again. Also in March one almost stark naked pine mouse was caught, with onl; 
a patch of hair on its head and neck. A mouse in a somewhat similar condition was recorded 
by Hamilton (1938) in the spring of 1936, a year of pine mouse abundance. Four pine mice 
were caught in Swarthmore in the spring of 1943, but they were scarce in 1944, and none was 
caught during extensive trapping in the fall of 1945. The peak of abundance of pine mice 
came in 1942, a year when meadow mice were abundant, but pine mice were scarce in the 
fall of 1945 when meadow mice were abundant again Hamilton yp. cut quotes Wharton 


Huber as saying that Pity was very abundant in nearby Chester County in the winter of 


1935-36, but scarce in the summer and fall of 1936 





, | 


Small numbers of pine mice were caught by the Edgmont and Westtown barn owls, and by 


Westtown long-eared owls. It was surprising to find that, despite the somewhat sul 


rranean habits of these mice, they were occasionally caught in greater numbers than the 
much more abundant deer mic: 

Clethrionomys gapperi (Vigors Red-backed mouse.—The only record of this genus in 
the county was a sight record by Stuart (1926 Since he did not include Pitymys in his list 
of mammals from the county, he probably did not entertain the possibility that the mous 
that he saw was a pine mouse—a more likely possibility. No red-backed mice were eaten by 
any of the owls 

Ondatra zibethica (Linnaeus Muskrat.—Muskrats are common in the county, where 
they frequently live in quite settled communities, but they are seldom seen. Some wert 


Edgt 1iont roost, yet these ywwils never 


living in Ridley Creek a few hundred yards from the 





caught any. The only muskrat caught by any of the owls was at Lansdowne 
Mus musculus (Linnaeus). House mouse.—House mice are abundant in and around 
buildings. Many were trapped in the fields in October, 1945, but none in the woods. One 
ale was carrying large embryos when caught in the fields on October 15, and the males 
sppeared to be in breeding condition. They made up a small but regular part of the di yf 
the barn owls and the short-eared owls, but were not represented in the long-eared ow! pellets 
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Rattus norvegicus (Erxleben). Brown rat.—Rats are widespread in the county, but do 
not seem to be a preferred food of the owls. Only one percent of the animals eaten by the 
Westtown barn owls was rats, despite the fact that rats were nesting in clear view on the 
floor of the large silo in which these owls lived, and the great probability that they were 
numerous in the barnyard outside Calculating from whole pellets dissected, the diet of the 
short-eared owls in the Tinicum marshes was about 14 percent rats, and 12 percent in the case 
of the owls in well-populated Lansdowne The 29 percent given in Table 3 includes skulls 
picked up from disintegrated pellets.) The probability that large rat skulls would survive 
and be recovered is greater than that of more fragile mouse skulls 

Zapus hudsonius americanus (Barton Eastern jumping mouse.—These are seldom seen 
or trapped in the county. We have encountered four: one found dead at the edge of a field of 
bear« grass Andropogon in Swarthmore, two trappe d on October 15 in beard grass on a 
hilltop 3 miles north of Swarthmore, and one trapped on October 19 in a marshy meadow at 
Edgmont. Jumping mice made up as much as 7 percent of the diet of the Edgmont barn 
owls during the last half of October. None was captured after November 14, so it is probable 
that these mice went into hibernation in 1945 during the ls 


gun 








»f October or early in November. 
Sylvilagus floridanus. Cottontail rabbit.—Ral i 


if 





are abundant in the county and are 
asionally eaten by owls. The Edgmont barn owls captured rabbits throughout June, then 


© more were represented in the pellets until after August 12. None was captured after 
Ss pten ber 22 The se restri l 


rieted periods, as well as the condition of the rabbit bones, suggest 





hat the owls catch only very young rabbits. Just-weaned rabbits noted on May 13 and Au 


gust 11 were probably at the most vulnerable stage, whereas half-grown rabbits that were 
seen on October 10 were apparently too large for the barn owls to captur 
Although the re not preyed upon | vis ollowing species are also found in the 
Opossum— Didelphis virginiana Grey fox—Urocyon cine reoargenteus 
Skunk Mep t mephit 7 reral cat Fel lon ica 
Mink—M ustela or Woodchu Varmota monax 
Raccoo "Oct Deer—Odocoileu virginianu 
Red fox 





mink in the county, but some 





er, but Dr. Robert Enders 


in the ist lew years at Swartl re al 





1 Sycamore Mills 





DISCUSSION 


owls hunting in the 


Several conclusions are apparent. Different species of 
same region catch different species of animals, or catch the same species in 
different proportions. The owl catch is not the same as that of people trapping 
in the same region at the same time, nor are the ages of the shrews caught by 
the owls the same as those caught by trappers. Since owls catch some species 


such as Cryptotis) that trappers miss and fail to catch others that are present 


bats, flying squirrels, deer mice), it is obvious that neither owls nor trappers 
catch a representative sample of the small mammal population. All these facts 
are in disagreement with McAtee’s contention (1932) that a predatory bird cap 


tures prey animals approximately in proportion to their numbers. 

If McAtee’s concept of proportional representation were true, it would be 
possible, after determining the population density of any one species preyed 
upon by owls, to calculate by proportions the numbers of every other species 
present. Such a labor-saving method of estimating the numbers of small mam- 
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mals has interesting possibilities, but it must first be established which species, | 
if any, are captured in proportion to their numbers. We have pointed out above | 
that several species are not. 

Comparing the catch of the Edgmont barn owls with that of our traps in 
different habitats nearby, we find the owl diet most closely matched by the traps 
set in the marshy meadow. Traps set in the woods caught a quite different 
sample than the owls. This indicates that the barn owls seldom hunted in the 
woods. We have seen barn owls at dusk skimming at high speeds a few feet 
over the grass in open fields—a type of hunting not well suited to thick woods. 
Judging from the large percent of meadow mice and house mice in their pellets, 
it appears that the long-eared and short-eared owls also hunt primarily over open 
fields 

Our survey of owl predation in the region is by no means complete. We do 
not know what the numerous screech owls catch, and we have found no pellets 
of the occasional snowy and great-horned owls that winter here. It is almost 
certain that their catch would reflect their different sizes and abilities. 

Despite certain limitations such as have been pointed out above, a study of 
owl pellets can yield much information about the mammals of a region—and the 
owls do most of the work. Not only can one learn from the pellets what species 


are present, but, if the pellets are collected at regular intervals, one can learn 





such things as the approximate dates when the young of prey species are born, 
how many litters are born in a season, when the young become grown, and when 
a species enters or emerges from hibernation or estivation. Especially valuable 
would be data collected over a period of several years, and if the hunting range 
of an owl were known (such as on an island), one could calculate neatly what 


percentage of a prey species is captured per day 
SUMMARY 


Pellets from a barn owl roost were collected at regular intervals from June until 
January and marked fluctuations were recorded in the percent of different species 
of small mammals captured. The pellets were larger in June than later in the 
year. It is estimated that this “family” of owls was catching more than 1.8 
animals per acre per yeal 

The catch of these owls was quite different than that of people trapping nearby 
at the same time. Deer mice especially were surprisingly scarce in the pellets 
On the average the owls caught younger shrews than the trappers. 

Barn owls at other roosts nearby caught different kinds of animals, or the same 
animals in different proportions. Short-eared and long-eared owls also caught 
different percentages. It is concluded that owls do not catch a representativ: 
sample of the small mammal population—nor do trappers. 

An annotated list of the mammals of the county is given. 
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REPORT ON A COLLECTION OF MAMMAL BONES FROM 
ARCHEOLOGIC CAVE-SITES IN COAHUILA, MEXICO 


U4 +] W alte \\ Tavlor Direct ol the | S Nationa! Museum 
Expedition. excavated some prehistoric cave sites near Cuatro Cienegas 
ntral Coahuila, Mexico (fig. 1). The collection of bones was sent to the 


1) on of Mammals of the U. S. National Museum for identification The 


hi tate ot preservation clean ¢c yndition, and detailed stratigrapl rT labeling 


A 


pone spe eimens and the lack ol inforn ation on the rn ammals ol Coahuila, 


couraged the preparation of tl is report to treat spe cifically ol the man 


represent d in the colle ection Re Terence S i ade also to species not repre- 

sent in th aunal debris. Howeve lack of recently collected Coahuila 

specimens especially skeletons, and the absenes ot a man malian and 

general ecologic survey of the Cuatro Cienegas region, have caused some of the 

lent tions and interpretations to be more haphazard than otherwis« would 

been the case Remains of birds and fishes were scarce; lizards were repre- 
sented by a number of complete skulls and some other bones 

[his report is essentially an incomplete Recent mammal list from a specific 

ocality at a time horizon many hundreds of years ago. The ecologic inter- 


pretations are as important as the list of species, but they are generally less 
definite Information on the physical and vegetational conditions which limit 
the distribution of some mammal species, and the opposite conditions which 
give them an optimum environment, are difficult to judge or to obtain from the 
literature. These points are obviously important to the archeologist, especially 


In this ease the presence or absence ofl permanent Watel 


blished with the permission of the Secretary of the Smithsonian Institution 
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About 100 of the 2,105 identifications of mammal bones were made by David 
H. Johnson, Associate Curator of Mammals, before he left for service in the U. S. 
Navy. These identifications have not been re-examined except in cases where 
subsequent developments threw doubt on the original decision, and these cases 
were few. In fact, all doubtful and important identifications by either of us 
were scrutinized several times. 
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Cuatro Cienegas is a town in an intermontane basin, 742 m. (2434 ft.) in eleva- 


tion, which contains marshes and is surrounded by the Sierra Madre Oriental 
(see figs. 2 and 3; also pl. 1, fig. 1 The floor of the basin is made up of gypsu! 
sand desert and playa basins, with saline pools set in extensive marshes. In 
favorable places grow short grass, salt-marsh vegetation, and creosote-bush 
(Larrea tridentata). Most of this desert area may be considered as covered with 
the typical “‘creosote-bush association” of the Lower Austral (or Lower Sonoran) 
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Life-Zone, and its characteristic mammals are pocket-mice, kangaroo-rats, and 
small spotted and pygmy ground-squirrels (see Nelson and Goldman, 1926). 
In favorable places, especially on the margins of the flats, are groves of mes- 


| 


quite ( Prosopis ; 


with interspersed cacti 


AM 


A 








Cuatro Cienegas basin wing distribution of mountains and basin 


f archeologic cave sites, CM24, CM28, CM37, CM56d, CM64, and CM68 





saline pools, gypsurnt sand, playa Oasir 





cross-section across widest part of basin, showing distribution of 


1 vegetation-types. Redrawn from sketch of W. W. Taylor 


Fro the ¢ dges of the valley and reaching to the bases ot the cliffs which rise 


| é may 
at 
R 
i Schen 
ge og 
to the 


surrounding mountains are pediments with “monte 


’ vegetation consisting 


of grasses (probably sotol, Dasylirion: bear-grass, Nolina; and grama, Bouteloua), 


leche ruilla Aga ¢ 
This marginal a1 


} } 


lechequilla), yucca } ucca ocotillo (Fouquieria . and cacti. 


ea may be considered also as Lower Austral with mammals 
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similar to those of the desert flats, but jack rabbits, cottontails, wood-rats, and 
quail are more numerous. ; 

The broken cliffs and the canyons leading into the mountains are rocky with 
desert flora which merges through pinyon-pine (Pinus cembroides) and oak 
(Quercus) into yellow pine (P. ponderosa) on the higher summits. The pinyon 
rock-association may be considered Upper Austral, and it contains some mam- 
mais different from those on the lower slopes, and also higher concentrations of 
some of the same kinds that are not so numerous below. Rock squirrels, caco- 
mistles, and mule-deer probably are numerous. The pine association, at highe 
elevations, is considered to be of the Transition Zone, and it is characterized 
by some slightly to markedly different animals including bear and the white- 
tailed deer. 

Precipitation is light at Cuatro Cienegas and is confined largely to sporadic 
heavy thunderstorms from July to October. Annual rainfall is in the 0-200 mm 
belt, but is close to the 200-400 mm belt to the east (Shreve, 1944, p. 106). 
Permanent water exists today as far as known only in the canyon on the north 
side of Cuatro Cienegas basin near the town, and also in the marshes and in the 
small stream which flows eastward through a gap in the mountains to join the 
Rio Salado, which also flows eastward, to the Rio Salinas and thence to the Rio 
Grande. A cool, damp fog often drifts over the eastern edge of the basin, but 
deposits little water. There is some evidence that some centuries ago during the 
period of aboriginal occupancy of the caves the climate was more humid, and 
water more plentiful. 

The Cuatro Cienegas region is considered by Goldman and Moore (1946) to 
lie on the eastern edge of the extremely arid Chihuahua-Zacatecas biotic province 
(the Chihuahuan of Dice, 1943), near where it merges with the Tamaulipan 
province on the east (fig. 1, map). Although Cuatro Cienegas is on the water- 
shed of the lower Rio Grande, and would seem to belong properly with the 
Tamaulipan province, the upper, eastern slopes of the Sierra Madre Oriental 
in this region and northward belong biotically with the province to the west 
on account of extreme aridity. Biotic provinces are local geographic centers 
of endemism resulting from the differentiation of local varieties or subspecies, 
or by the isolation of larger taxonomic units which once occupied a wider area 
(reliction). Life-zones are microclimatic belts often corresponding with altitude 
in mountainous areas, and are characterized by a general common plant and 
animal assemblage (indicators). A life-zone may extend through several biotic 
provinces, and conversely, a province may have several life-zones within its 
confines. Soil and terrain may be factors in life-zone distribution at the expense 
of microclimate. Minor divisions of a life-zone are ‘‘associations’’ which may 
vary somewhat by biotic provinces through slight local endemism. 

The relation between natural and primitive cultural areas in North America 
was discussed in detail by Kroeber (1939). This study showed that, culturally, 
the Cuatro Cienegas region is transitional between the Southwest and Mexican 
centers. Kroeber gave much credit to Clark Wissler for early advocation of the 
ecologic framework of culture, and said, ‘“We can accept Wissler’s findings on 











TABLE 1.—List of mammals represented in cave deposits near Cuatro Cienegas. Numbers are 


of bone fragments 





NAME 





cmM24 


cu37 cMS6D cm64 cm68 TOTAL 
lastiff-bat (Zumops perotis californicu: 1 1 
Man (Homo sapiens). Scattered fragments 
NRT a ees AS aR ] 10 1] 
I I r (Luarctos americanu 2 2 
Grizzly be Urs of planiceps group 1 l 
Raccoon (Procyon loto $ 4 
( ti (Nasua na 1 6 6 
( st B c tutu 6 63 69 
Badger (7'aa 1 tax 3 4 7 
Hog-nosed skunk (Conepatus mesoleucu 3 3 
Badger or hog-nosed skunk 1 1 
Striped skunk (Mephitis mephit 3 3 
Spot kunk (Spilogale leucoparia 2 6 8 
Striped skunk or spotted skunk ] 2 3 
, Urocyor , oargente 5 18 23 
Deser Vul r l ] 2 
te (Canis latrar 14 9 24 
( t r dog (Car niliar { 10 14 
V ( ip or dog 2 3 
Ly : 5 6 
I ? 6 6 
r (Fe 3 3 
I uirreé ( if 5 } 120 145 
Mexican ground squirré C. mexicar 22 ] 23 
Spot g 1 squirrs ( ] 52 4 57 
or ( 1 
MI e groul squirre Lmmospe 
f re ; Q 
WV} hroate , r N cot 
Al 235 3 ] 32 301 
or N.7 } 5 50 55 
( nr \ g nb I ly 2 2 
I b P thu Y l 4 l 3 
ous nat) né , 1 
gar rat dap pectabil 2 } 5 
t-g r (Thom nobrir 3 3 
gopher (( my istano} 21 l 4 26 
orcupi! Fret} n epizanthun 42 42 
Jack-rabbit (Lepus californicu 117 2 14 44) 177 
( ntail-rabbit ylvilagus audul 166 8 l 17 192 
Jack-rabbit or cottonta 2 2 
Pronghorn (Antilocapre ricana l 22 23 
Mou sheep (O nader l - 4 5 
Mour n sheep or domestic sheep (O 
1 l 
WI é er (Od l rg ? 23 5 39 67 
Mu eer (Odocoi hemionu l { 6 2 75 98 
Whit 1iled or mule-deer 18 260 278 
Deer or pronghorn l 2 9 12 
Elk Le d canader 4 4 
Bis Bison bison ] 5 9 
Unidentified mammal bones 29 3 332 364 





Total 


* Includes one fragment 


2,105 





from site CM28. 


No other bones were found at this site. 
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the relation of culture areas to environment. He (Wissler) concludes that 
environment does not produce a culture, but stabilizes it. Because at many 
points the culture must be adapted to the environment, the latter tends to hold 
it fast. Cultures therefore incline to change slowly once they have fitted them- 
selves to a setting, and to enter a new environment with more difficulty than to 
spread over the whole of the natural area in which their form was worked out. 
If they do enter a new type of environment they are subject to change. Once 
fitted to an environment, they are likely to alter radically only through some 
factor profoundly affecting subsistence, such as the introduction of agriculture 
(ibid, p. 6).”” Kroeber (ibid, p. 2) suggested a new name for a geographic and 
cultural unit, ‘‘diaita’’, to correspond to the term “biota” used by biologists. 

The cave-sites, as numbered by Taylor, are CM24, CM28, CM37, CM5éd, 
CM64, and CM68. Only CM24 and CM68 have extensive archeologic deposits 
and associated faunal debris. Taylor states (personal communication) that all 
the cave-deposits, except for a small part, are the result of human habitation. 
Hence, most of the animal remains were deposited through human agency, though 
some probably represent the natural remains of normal cave-animals that in- 
habited the caves during periods of occupancy and probable sporadic non- 
occupancy by man 

CM 24 is a small cave on the west side of Cuatro Cienegas basin, and is situated 
at the base of a canyon wall about 10 yards above the dry, sandy canyon-bottom 
(see pl. 1, fig. 1 Today it is about 10 miles from pine-timber, and water is 
absent except occasionally and briefly following thunderstorms with rain in the 
late summer and fall seasons. During aboriginal occupancy, it would seem that 
conditions were more humid and water more nearly permanent, and the presence 
of two specimens of the cotton-rat and the many specimens of pocket-gophers 
(Cratogeomys) from this site might seem to be corroborative evidence. 

CM68 is a long, high and narrow cave at the base of a high cliff (pl. 1, fig. 2), 
and is situated at a considerable distance up a long canyon on the east side of 
Cuatro Cienegas basin, about 1,500 feet above the floor of the valley. It is in 
the Lower Austral Life-Zone, not far below the pinyon-juniper Upper Austral 


Life-Zone of th« highe re levations, access to which is difficult because of the high 


cliffs that ring the canyon. Reconnaissance to date in the canyon has not dis 
closed any permanent water, even in potholes (tinajas) which usually retain 
seasonal water longer than a canyon-arroyo. The cool and damp fog that often 


drifts in from the eastward and down the canyon in front of the site, keeps the 
locality cooler and damper than elsewhere in the basin, but deposits little or no 
water. In former times, permanent water probably was present in the canyon 
as is Indicated by the presence orf cave-ren ains of raccoon, common and hog-nosed 
skunk, porcupine, and elk. 

Several examples show the uncertainty and danger of misidentification in- 
herent in this type of work. At an early stage in the identifications, several 
bone-fragments were provisionally determined as those of the spider-monkey 
(Ateles Among these were portions of two ulnae, one radius, and one lumbat 
vertebra. Later scrutiny, however, threw grave doubt on these identifications, 


and although some of the bones are not identifiable as yet with certainty (one 
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PLATE 1 


eR: Cuatro Cienegas basin from mouth of canyon leading from CM68, looking north 


Monte”’ in foreground Flats’? are represented by small patches of white in the 
ddle foreground Ikali and gypsum area is the broad white band in the whole 
distanes Town of Cuatro Cienegas is at right of mountain with white cloud. Cave 


24 hes in gap between clouds at left Photo by w.w Tavlor 
La 


W 


Wi 


rk: Canvon of CM6S8, with cave at left, looking slightly north of east. The end 
canyon is shown; pinyons occupy a higher elevation fat back from the eave Photo 


W Tavlor 
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tie mi nent 1 i be that ot Poreiup rye mel the La vertebra mia h 
belonged to a coati), it would seem best to refrain from listing the spider-monk« 
s ol even question ible CCUrrence unt ss further vork discloses other ske let 
fragments that are definitely or suggestively those of spider-monkey su 
eon I tio! ight indicate dlispers | of the species sa pet bv tr rele he« 
Vera Cruz and southeastern San Luis Potos e the present northern limits 
the range of the spider-monkey (Kellogg and Goldman, 1944: 33), and the spec 
ssociated th unbroken tropical jungl 
sk stronglv resembles that of a mink, but with equal justification can be id 
ified as spotted skunk Che mink is not known to occur today closer thar 
tral Texas (1) sand Mason counties) a distance of about 350 miles hers 
he spott sku . present d inhabitant of the rocky, desert-region 
Co lloweve f later findings are positively those of mink, this frag: 
uld ass ore portance s anothe possible bit of evidence extendir 
the fe er range of that anin 
Uy Dol iy el list 1 te rappit g onside ible trou! 
lentification nad s finally matched wit! fe) of the pygmy rabbit (S 
ahoer lLloweve s this species is no onfined to the northe 
great basi idjacent parts of Nevada, Utal dal nd Oregon nad 
parat e skelet : ter Is nsufhicient to Cove the complete range 
specil iriation, such an identification seems too unlikely to accept 
) nfirt tol his bone etu ‘ belong to the late Pleistoce \ 


\ve 1 Oat HOS recoras ( SI S ( r liiho 
ect eC] ns the southern Guadaluy \Lountain extreme 
este ( . ! rh ( e) ound so ( ! speci 
\m rye nnere tity | stir ( This 1 1 The reintiol ! 
rin pone-lTrag ents ( Spec I ne nterpretation ¢ re 
bundat ndividu One set omplete skelete ‘ me md | 
U ve iy rag ent complete pone ¢ tI t speci 
t fir glance pp to mean relative abundane Howeve n 2 
il ragments species menun mal Individ HDecaus CISiSS 
hones otf one individ = commone t} , Toa tig? 

Lhe or i tl aeposits in the caves | not been adetern ined is V¢ ! ! 
cultural mate und the mammal bones offer little definite evidence thems 
he apparent freshness of the bones n irgue against considerable ant 
but sucl criterion 1s of littl ilue ina cave site in the drv climate ot t! ( 
here conditions tor preset ition e good re bsence of remains ol 1 
aomesticated ania . ell sol associated manulactured trade good 
even the dog for sure, may argue for at least pre-Spanish age The preset 
the elk and porcupine, now found tarther to the north, also may ind 
srerabdi iv Lh ! itter is to be settled b more ircheologi ol 
Eumops perotis californicus, mastifi-b i skull without mandible (CM68 

, } j 


speci inh the nti eolleetior / moO! svenern dwell ot ro 
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ften on the face of a cliff. This accords with its scarcity at CM68, a high, open cave, which 
tained bat-guano only in the farthest recesses where human deposits were least in 
uAI | 
Homo sapiens, man.—11 bone fragments (1 from CM24; 10 from CM68 Taylor found 
bones scattered throughout the deposits. They do not represent the total number of 
human bor aken from the caves 
Euarctos americanus, black bear.—2 bone fragments (CM68 lore fragments were 
‘ipated because the black bear presumably was common in the pine-timbered parts of 
I i rmer time E. a. eremic was described by Merriar 1904, p. 154 
the Sierra Guadalupe in southern Coahuila. It is probably rare in the region today 
Ursus, of the planiceps group grizzly bear.—1 doubtful fragment of fibula (CM68 Ursus 
? twas rit by Merri 1914 19 fro ‘olonia Garcia, Chihuahua, with range 
t , t ng through the Sierra Madre f northwest Sonora south to southern 
D g Hence, the g1 bear should | irred formerly in some numbers through 
f lI I ar l Cuatro ( wi I sfc ( itat for the species It isa 
Procyon lotor, « t skull frag CM68 ese remains are important in that 
may indi he rby presence of permanent water, and | rhaps ¢ ssociated cotton 
rw +} z. f 4 m ’ QC. . — in Texas, Bailey (1905, p 
Coons ng the mar; lake nd bays, along the coast, 
’ ly adapt their hs . ny condit: save that of 
It or coo! { ream where they have been hunting 
' rwi re rarely found so far 
4 H 195 “In west I e clos restricted t« 
A y | Gran Pece und De River valleys they are especially abundant, and 
BREN = ; the broken walls of clifis and canyons.’’ In New 
é 1932 348 er fou yng practically every perma 
r ‘ f¢ f I sections of the Stat 
inkr ( ar riss o scattered localities 
and B l ind ra Big Bend area o1 ng the waters of th 
Grande and tv ributarv streal 
eems logical t ynclude that the ra in the arid Southwest is closely restricted t 
t the Cuatro Cienegas reg cave CM68 was within a mile or less of perma 
sl SC time in the past. Today, as faras known, CM68 
é I ; r, S. B. Benson of the Museum of Vertebrat 
wlogy, Ber ( i me recently that raccoons in arid Chihuahua and 
S found many miles from fresh wa It is therefore possible that they car 
enetrate sporadically to the CM68 cany: its present arid condition, especially in the 
season, and that the relative scarcity of ren smay justify this conclusion only 
wide rangi! racct edibl make I pet, and has an attractive fur Taylor 
+ ++ + re y in OA { 
Nasua narica, coa 6 bone fragment mandible (all from CM68 This long-nosed, 
g-ta raccoon-li ul il isa Neotropical species, bu has been an inhabitant of the 
yu Nearctic fringe for probably several geologic periods. Taylor believed that he saw 
10-4 apparently water! ( ( f CM68 Although the coati is generally 
considered to be a tropical forest anin and probably is co oner in the more humid 
lamaulir province, i ( ‘ close restricted ecologically to woods or to water as 
he raccoo However, the number of remains may be indicative of regular occurrence of 
and « re humid conditions in the pa It can be used by man, as is the rac 
coon, for food, fur, or as a pet. 
Bassariscus astutus, cacomistle.—69 bone fragments, including many parts of mandibles 
and maxillae (6 from CM24, 63 from CM68 This distant relative of the raccoon was a 
common inhabitant of the rocky areas of the Cuatro Cienegas region as it is today. Some of 
the bones may be those of naturally deceased individuals, as well as of those utilized by man. 





156 JOURNAL OF MAMMALOG\ Vol. 28, No. 2 


The animal has an attractive fur, makes a fine pet, and probably isedible. It ranges through 
out the Upper Austral zone of the arid region of the western United States and the plateau of 
Mexico, and generally is confined to rocky terrain 

Taxidea taxus, badger.—7 bone fragments (3 from CM24, 4 from CM68). As the badger 
is not normally a cave-inhabitant, and as two of the bone fragments are smoke-blackened, the 
presence of the remains in the caves would seem to be the result of human activity. The 
badger is a morose, savage animal, and ordinarily would be utilized by man for food and fu 
only. The range of the badger extends to Puebla in the southern table land of Mexico 

Conepatus mesoleucus, hog-nosed skunk.—3 bone fragments (CM68 None of thes 
fragments is absolutely diagnostic of the species, but as the hog-nosed skunk should be a 
normal inhabitant of the pine and rock associations adjacent to CM68, it is reasonable to cor 
clude that the species was present temains of this skunk, as well as of the following two 
species, may be those of normal cave inhabitants during human occupancy 

Mephitis mephitis, striped skunk.—3 skull fragments (CM68). Both this species and th 
hog-nosed skunk have been found associated only with stream-bed or riparian associations it 
the Davis Mountains of Trans-Pecos, Texas, by Blair (1940 This may be indicative of a 
certain amount of dependence on water in arid regions, and the CM68 specimens, with th 
other evidences, may indicate permanent water nearby at the time of cave-deposition 

Spilogale leucoparia, spotted skunk.—8 bone fragments (2 from CM24, 6 from CM68 
This species is a normal denizen of rocks and caves, and its presence, in greater numbers than 
the hog-nosed or common skunks, is probably natural 

Urocyon cinereoargenteus, gray fox.—23 bone fragments (5 from CM24, 18 from CM68 
“The gray fox is common over all of the western half of Texas, except on the open plai 
It is mainly an inhabitant of the timbered or brushy country, living in hollow trees or logs, but 
preferably in dens among the rocks”’ (Bailey, 1905, p. 180 This ecologic distributic I 
account for the greater abundance of the species at CM68 far upa rocky canyon than at CM24 
which is near the desert flats. The gray fox hasa utilizable fur 

Vulpes macrotis, desert fox.—2 bone fragments (1 each from CM24 and CM68 Rar 


remains of this desert animal. not a cave inhabitant. is not 


Canis latrans, coyot 24 bone frex nents (14 from CM24,1 from CM56d, 9 f 








These remains are identical with covote sk« letal aterial used it ymparis 4 ) 
can be utilized by man for fur, food and also asa p 

Canis lupus, wolf.—3 bone fragments, 1 a fragment of P* (1 from CM24, 2 from CM68 
These specimens are much too large for coyote, and thus iy be those of wolf or possit Log 
Probably they are wolf, because if Indian dogs hs their remain t 
common and identifiable, which is not the st rang 
fora ecologic interpretation to be drawn from tl pres 

Lynx rufus, bobcat .—6 bone fragments (1 from CM24, 5 from CM68 r) sp 
definitely those of bobeat, and not ocelot (Fel a l Neotropi to Rema 
bobcat are to be expected from the cave-deposits of C » 1egas | 1use to th 
often 1s tound in rocky terra Human usage of the speci includes fur and possit 
The animal ranges far from water. 

Felis concolor, puma.—6 bone fragn CM68 I pum {ten 
and in addition may have been a desired trophy anima It is a poor indica ‘ 


l 


nent, being widely distributed ecologically and ge 








Felis onca, jag } phalanges (CM68 The oceasional occurrence toda y 
in the region indicates that it was probably present during the position of the 1 
though the identification of the above bones IS NOU certal Tl be pur 


Citellus variegatus, rock squirrel 145 bone fragments (16 from CM24 
CM56d, 3 from CM64, 120 from CM68 This 


5 from CM27 iro 


‘rrestrial squirrel undoubts 


large 


common inhabitant of the rocks and cliffs of this region 


especially in the oak pinyt 
associations. Taylor saw many of them in 1940-41. The preponderance of bony remains 


from CM68 is indicative of the better habitat for the squirrels there than near the other 


caves, and is correlative with longer human occupane) This species is the fifth most « 





May, 1947 GILMORE—MAMMAL BONES FROM COAHUILA 157 


mon in the excavations. Its abundance, together with its size (1 to 2 lbs.) and palatability, 
render it a good source of food, and it could have been a minor staple-food of the region. 

Citellus mexicanus, Mexican ground squirrel.—23 bone fragments (22 from CM24, 1 from 
CM68). Remains of this small, spotted, ground-burrowing squirre! are almost exclusively 
from CM24, a fact which may be correlated with the preponderance there of the animal’s 
preferred habitat of sandy soil, grass, and mesquite association, as compared with CM68 
The range of mezicanus as outlined by Howell (1938, p. 120, fig. 10) almost includes Cuatro 
Cienegas on its western border, and shows the squirrel as an inhabitant of the more humid 
7" 





maulipan province to the east. If the squirrel does not occur at Cuatro Cienegas today, a 





fact not confirmable or deniable by the expedition, the presence of the cave-remains would 
indicate that the range has diminished toward the east, and that the probable cause is pro 
gressive aridity of the Cuatro Cienegas region. However, a mammal survey of the Cuatro 
Cienegas area may disclose C. mexicanus to be a common inhabitant today 

Citellus spilosoma, spotted ground squirrel.—57 bone fragments (52 from CM24, 4 from 
CM37, 1 from CM56d The cave distribution is similar to that of C. mexicanus. Howell’s 
map of the present distributionof C. spilosoma (1938, p. 123, fig.11) does not include the Cuatro 
Cienegas region, but this is not significant because the mapped range does include areas in 
southwestern Coahuila, and other areas to the east of the Rio Grande. Absence of collected 
specimens from the Cuatro Cienegas region is probably responsible for this lacuna. Bones of 
C. spilosoma generally are distinguished by their smaller size from bones of the same age of 
C. mexicanus. In addition, the antero-interanal cusp of M; is slightly larger than the ex 
ternal one in mexicanus, whereas thev art equ il in spilosoma 


Ammospermophilus interpres, antclop 





ground squirrel—9 bone fragments (CM24 


The significance of the presence of this small squirrel in cave CM24 exclusively is not clear, as 





t inimal ranges rather widely fro creosote-bush flats to rocky canvons (Borell and 
Bryant, 1942 p. 21 This species is smaller even than ( sp losoma Revival of the generic 
name Ar mos pe rmoph lus for these smal | ipmunl like ground squirrels is based on the 
ler submitted by Bryant (1945, pp. 374-375 
lhe smaller ground squirrels are important food sources for predators and man becaus 





ire numerous and easy to capture 


Neotoma albigula, wood rat.—301 bone fragments, including many skulls and mandibles 


238 fr CM24, 30 from CM37, 1 from CM56d, 32 from CM68 There are many wood rat 
specimens in the cave debris, and most of these have been identified as albigula on the basis 
ill and mandibular fragments with teeth. This rat is a typical inhabitant of the ex 
tremely arid Chihuahua-Zacatecas province (Goldman, 1910, p. 32; Goldman and Moore, 
1946, p. 349 However, N. micropus probably is represented also, although it is typically 
representative ol the more humid Tamaulipan provin len 
wbhigula is often a “‘rock-rat’’, whereas N. micropus is generally an inhabitant of wood 
rust Bailey reported (1905, p. 114) that both species occur side by side at El Paso and 


ther localities, but each retains its distinctive characters and habits, micropus living mainly 





its stick houses in the brush, and albigula always keeping among the rocks along cliffs and 


guiche For the Big Bend region, Borell and Bryant (1942, pp. 35-36) found that micropu 


urred in mesquite, catclaw and cactus, while albigula was found in brushand near Agav 

heguilla. Blair (1940, p. 32) indicated that for the Davis Mountains of Trans-Pecos 
Lexas, micropus is definitely a brush rat, while albiqgula was taken in rocks and gras 

Most of the 


the rocky canyon environment of CM68. The degree of tolerance of these wood rats to 


Cuatro Cienegas specimens came from CM24, although more were expected 


he absence of water is high The species is palatable to predators and man, but small 


Sigmodon hispidus, cotton rat.—2 mandibles with teeth (CM24). The presence of this 


species at CM24 may indicate that there existed a grassy area at marsh or stream-bank, and 
thus permanent water at the time of the deposition of the bones, although two mandibles ar: 
too few for positive conclusions Jailey (1905, p. 117) stated that in west Texas, the cotton- 
rats were found along ‘“‘the more fertile stream valleys.’’ In New Mexico, the species had a 


range ‘‘continuous along the river and stream valleys’’ although some colonies were found on 
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hill-slopes (presumably in suitable grassy association) (Bailey, 1932, p. 167). Blair (1940, 
pp. 15, 32) found this cotton-rat common in the Davis Mountains of Texas, in the “‘riparian 
meadow association.’’ All these occurrences connote the nearby presence of water, although 
at times and places, the cotton-rat may range far from water and grassy habitat. 
Perognathus penicillatus, desert pocket mouse.—3 bone specimens, including a dessicate 
individual, and a braincase (2 from CM24, 1 from CM68 sailey stated for the species ir 
west Texas (1905, p. 139): ‘‘While they are evidently partial to valley bottoms, the one 
essential for their burrows is a bit of mellow soil which may be found among broken boulders 
or between thin strata of limestone, as well ason the sandy flats, or in the soft mesa soil that 
collects around the base of desert bushes.’”’ Borell and Bryant 
; ' 


“i was plentiful in the river botton and in every wa h al 





elevation.’’ This species is ¢1 idently typical of sandy d rt are: 
zone where ft soil occurs 
Perognathus nelsoni, Nelson pocket mouse.—1 nearly complete skull (CM24 


1905, p. 139) found this species to inhabit similar places as P. penicillatus in wester 





but Borel land Bryant (1945, p. 26), writing of theBig Bend area, found that “‘in general tl 
habitats of tl two were not the same This pocket mou nelsoni | inhabited hard, ro 
areas which were occasionally overgrown with grass, sotol, and bear grass.’’ 


ants (2 from CM24,3 fr 


Dipodomys spectabilis, bannertail kangaroo rat.—5 bone fr 











CM37 This animal is a typical inhabitant of arid mesas and hillslopes with loose gravel 
soil; it avoids fine sand. Scarcity of remains do not indicate i | import 48 & sour 
»f food for predators It is } ighly palatabl to man als 

Thomomys umbrinus, pocket gopher.—2 bone fragments, including 1 skull and 1 mandib! 
The presence of this species is not significant; ‘‘they live in scant stony soil’’ (Bailey, 1905 
p. 135 The remains ma ive been brought to the cave by a predatory bird or mam: 
Generally, pocket gophers are difficult to cpapture by 1 though probing of rrows 
I have been a common diverting activity, and occasionally profitable in yielding a victi 
| A G ld al i is informed me that M Xl an natives at I I k { gophers t di Vy DY s US 
held at the burrow opening and eat the victims 

Cratogeomys castanops, pocket gopher.—26 bone fragments, including man ill frag 
ments (21 from CM24, 1 from CM56d, 4 fro CM68 This species inhabits soft, sandy 
loamy, fertile soils of the Lower Austral zone Bailey (1932, p. 243) stated that in Ne 
Mexico “‘they avoid the hard soil of the arid mesas and the upper slopes but extend their range 
as far as possibl along the valleys and side streams which furnish moisture and fertil ty 





Blair (1940, pp. 27-28) found them in grassy associations in the Davis Mountains of nort} 








western Texas, and ‘‘most abundant where the association was found on stream terraces 
Borell and Bryant (1945, p. 23) found them common along the Rio Grande in the Big Ber 
region ‘‘throughout the sandy-loam river bottom, but absent in the dry rocky soil away 
from the river.’”’ The abundance of remains at CM24 may signify former permanent water « 
permanently damp soil nearby. Several fragments are smoke-blackened and indicate huma 
usage for food. The animal is large enough (a half pound or more) to form a tasty food-ite1 
for man, and is not too difficult to capture in its burrows in soft soil 
Erethizon dorsatum epixanthum, yellow porcupine.—42 bone fragments, including ma 
skull parts and mandiblk rhe porcupine is palatable, and is one of the easiest of mammal 
apture by man. It is also of an appropriately utilizable size, averaging 15 to 20 lbs. i1 
weight (Seton, 1929, vol. 4, p. 605 1e quills were used by many North American Indiar 
»d r uckskipD garment The yellow procupine, although partial to rocky locations 
high or cold pine-tir red regions (white pine, lodgepole pine, yellow pine), also is found 


warmer areas timbered with pinyon and juniper, and sometimes even away from thes 
The exclusiveness and number of remains from cave CM68 reflects the rocky surroundings 
} 





and proximity to the pine timber of the higher parts of the mountain 
’ , 


Noteworthy from the zoologic angle is the fact that in the Recent geologic epoch, the 
yellow porcupine has not been recorded south of Alpine, which is just south of the Davis 


Mountains in Trans-Pecos Texas. Even there itis rare and probabl 


y is confined to the higher 
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elevations as it is in Culberson County, a little to the northwest (see Bailey, 1905; Davis and 
tobertson, 1944, p. 27 New Mexico is the present southern limit of abundance, and here 
it is ‘‘often as common in the nut pine [pinyon] and junips 


*r areas as in the heavily timbered 
mountains’’ (Bailey, 1932, p. 223 It is possible that a 


biological survey of the Carmen 
Mountains and even of the Cuatro Cienegas region, will show the porcupine to be an un 
,ommon inhabitant there today, although Stanley P. Young, who recently visited the Del 


Carmens on a study of the mountain lion, informed me that he saw no sign of porucupine 


there 


The indicated progressive southern extinction seems to have been natural, because there is 


reason to assume extermination by man in such apparently favorable habitats and where 


armen and Burro mountains of northern Coahuila 
However, both natural and human agencies may have been operative in extinction. 





human population is so scanty as in the ¢ 


A “single 
nandible of an immature porcupine’’ was found among the remains of thousands of indi 
viduals of many other mammals (including rodents) in the “‘late Pleistocene”’ deposits of the 
San Josecito Cave, near Aramberri, southern Nuevo Leon (Cushing, 1946, p. 185). This 
suggests that the porcupine was rare there at that time and that the range has oscillated con 
siderably along its southern edge in the last 25,000 years or so, probably on account of shifts of 
climatic conditions and flora 


The remains are distributed throughout all the levels of deposition of cave CM68, although 
ith progressive diminution from lower to upper levels The time of possible extinction in 


the region is impossible to judge However, the large numbers of remains from CM68 would 
indicate a time of deposition considerably prior to extinction, and may indicate that at that 


time there existed slightly lower temperature, slightly more rainfall, and more extensive 


nine foreste 


It is conceded generally that animals change less rapidly in habit and structure than the 














environment, and curre seek their optimum environment. [Even plants, with their 
obility, are considered less rapidly plastic than environment. Hence, relatively rapid 
species changes in fauna imply similar changes in flora, and both are conceded to indicate 

anges in the environment—changes which were too sustained and rapid for adaptation t 

successfull) 

The ancestors of the North American porcupine came originally from South America, effect 
ing occupation of North America in post-Pliocene times (Scott, 1937 pp. 131-132 Th 
genus Hrethizon is found in North America only, probably evolving in situ, and in Pleisto 
ne times became concomitantlh i bor 141i adapt As u 18S WOULGQ Sé ik to remall 

Lext icLlor 
Similar southern extinction in Mexico has taken place “‘recently’’ with the elk, the marmot 
Marmota sp. ?), and bog-lemming (Synapton coo pe Cushing, 1946), and probably wit! 
er species Chis is a phenomenon which appears to be worthy of detailed study 

Lepus californicus, black-tailed jack rabbit.—177 bone fragments (117 from CM24, 2 fro: 
CM37, 14 from CM56d, 44 from CM68 Jack rabbit ains are the third most common i 

ives. The great preponderance fr CM24 r ts tl ore ideal brushy, 
sandy flats near this cave tl in tl wcky canyon of CM68. Jacl deper 
1 ( permanent water etabolizing wat getation or obtain form 0 
dew The species is an important small mammal rce of food for predator and ma 

lividuals weigh from 5 to 8 lbs. (Seton, 1929, vol. 4, p. 736 





Sylvilagus audubonii, Audubon cottontai 192 be fragments (166 
CM37, 1 from CM56d, 17 from CM68 This S] ies was also very 


from CM24,8 fro 


ommon around CM24 





which is in accordance with the proximity to ideal grassy and brushy habitat. This cottor 
| is as independent of permanent water as is t jack rabbit, and 1s almost as importa 4 
source of food for predator and man, weighir 2 to 3 lbs. (Seton, 1929, vol. 4, p. 782 
[Identification of these bones as audube vas made o he basis of general ge ph 
ecology and s1Z ». floridan is ranges to the Sierra Mad: ¥f Coahuila from the eastern 
United States, but is more a forest and thicket rabbit than is audubonii which prefers the 
more open arid country and is confined to southwestern Nearctica. S. nuttallii ranges soutl 
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No 


in the Rocky Mountain region as far only as central New Mexico and Arizona. S.audubor 


s slightly the largest and S. nuttallii slightly the smallest of the three species, but quantitive 


as well as qualitative studies of skeletons could not be made because of lack of comp 


material 


sa 


Bone s of the cottontail u ually are distinguish e d rea dil, DY their smaller size from those of 


the jack rabbit of the same age as indicated by epiphyseal closures 


Antilocapra americana, pronghorn.—23 bone fragments (1 1. CM37, 22 from CM68 


The prong} orn isa fleet animal of the flat, open country, and is pom to capture by ec 


stalk, although its incrdinate curiosity often leads it into danger. The preponder 





remains at CM68, which is far up a vetted canyon where fewer pronghorns are expe 
occur than on the floor of the basin, m I xplainable | the greater ease of a 
stray individuals there by dator or mar The range of the pronghorn extende 


about 21 degrees N. in the central arid table-land of Mexico in the 16th century 


1925, fig. 1 


Ovis canadensis, mountain sheep.—5 bone fragments, including 3 teeth (1 from C\ 





from CM68 Mountain sheep inhabit the Carmen and Guadalupe mountains toda 

P. Young and E. A. Goldman, personal communicatior Their remains in the cav 
ndicate mammalian predator activity or extensive and skilled hunting by the early 
inhabitant ilthoug! tl species often tal reluge 1 ive In deser i 
rang ountain sheep are concentrated around water ho but in this region the 


viduals might have lived far back in the mountains above Cuatro Cienegas 


Odocoileus ne white-tailed deer.—67 bone fragments (23 from CM24 














CM37, 39 from CM68 These are considered quite positi identifications, and probabl 
ther frag ts of this species are in the group ident ynly as ‘de ’ Identifica 
tion of the white-tailed deer, as distinct from the mule deer, is difficult unl the spé 
s a mandibular symphysis or almost complete antl Che species is no cave dwell 
it inhabits the high, brushy and rocky areas in preference to the more open, low lace 
Evidently bot! 124 and CM68 were clos ough to the higher elevations to make wl 
tail ailable to the human cave inhabitants. Borell 1 Bryant (1942, p. 42) stated that 
white-tail leer or flag ire plentiful throughout t ( os Mountair Big Be 
region of Texas, about 200 miles north of Cuatro Cienegas } above 4500 feet elevatior Che 
occasionally range down to 3500 feet They favor the canyons and steep slopes of tl 
Upper Sonoran and Transition life zones where junipers, pifions, several species of oaks, and 
brush, afford dense shelte 
Odocoileus hemionus, mule deer.—98 bone fragments (1 from CM24, 14 from CM37, | 
from CM64, 75 from CM68 This species, like the white-tailed deer, probably was co 
in the region during the deposition of the cave deposits It was evidently co ones 
around CM68, and rare around CM24, even though the latter cave is at a lower altitude ar 
nearer open country, which the mule deer prefer. However, presut y the open countr 
near CM24 was too arid and of too purely a desert character to be entirely suitable. Bor 
and Bryant (1942, p. 41), reporting on tl ammals of the Big Bend area of Texas, stat 
that the mule deer ‘‘ranges from about 2500 feet up to 5000 feet elevation, but is most abu 
dant on the mesas and slopes between 3000 and 4000 feet Between these elevations, grass 
sotol, yucca, and several kinds of ish food and shelter. The upper range of the 
ule deer overlaps the lower rs ite-tailed de The whitetail usually sel 
the rough, brushy habitats, whereas the mule deer favors more open areas, and its favorit 
habitat appears to be at the head of a draw which supports a good stand of sotol and grass 
Cervus canadensis, elk.—4 bone specimens, including 3 teeth (CM68, bottom level) 
The former occurrence of the elk in the Cuatro Cienegas region is a distinct surprise. The 


usual historic records, and specimens, do not place the elk farther south than extreme n 
ern Chihuahua at the New Mexican border Bailey, 1932, p. 35, map) and extreme 


eastern Sonora (Mearns, 1907, p. 213 However, Nelson (1925, pp. 1-2), citing 


mada’s Monarquia Indiana (vol. 1, book 5, pp. 611-612)’’ for references to the ar 


quoted a “great hunt made in honor of the viceroy in 1549 in the extreme 
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ern part of the State of Hidalgo and adjoining parts of the State of Mexico fata 
known from that day to the present as the Llano de Cazadero ” At this hunt 
bes any deer and a number of antelope, were taken some “‘large stags’’, which, when 
sidered with the specificall é antelope, probably were elk. This 
bort ut by references in the obscure publi 1acio de Armas (1888, pp. 75-76), 
} ted t following early Spanish authors as listing in Mexico a large ‘‘ciervo’’ like the 
( 1 of Spain (the European elk, or red deer 
H nde ntioned ‘‘aculliam« singular ‘‘aculliat with form and size like the 
Sy elk (Ignacio de Armas considered this the moose, Alces, which does not seem justi 
lo described a large deer from ‘“‘Nut Mejico’’ as “‘alanes (Cervus alee ’ which 
irely und mn uch by Ignacio de Armas Torquemada 
Monarqu Indiana, er called ‘‘ciervos”’ in the ‘‘cordillera de 
M Cerros Bs ntioned deer “‘like the proper and natural 
Spain’’ in tl ta’’. Torquemada (book 5, p. 12) men- 
icero hu veen ‘‘Xilotepec y San Juan del Rio’’, 
r ny large elk of Spai e capture ith 600 deer (this is probably a different 
I than the one quote ( Ne n from Torquemada 
932, p. 42) quoted Humbo!l o the that Montezuma showed to companions 
' yme enormous stag antl hich Humboldt thought might have come from 
M Califort ( nant le «¢ ut which Bailey thought were 
tained from sou rn N¢é oO Mor robably these antle ertainly those 
from cs 4] eastern Mexic far from Me o City 
I r ces, together with the Cuatro Ciene spt ens, indicate the certain 
presence of the elk in Mi in histor und yj ohist times. However, extinc 
Me st hay een ral ( he l¢ ir nd the el iy be presumed 
bD Ss ree en ti : 12 ni r T I ow tO Tre 
O ‘ dating of tl Mi tl ens Cuatro Ci , cave CM68, 
lo not licate onsiderable t though tl came from the lowest levels 
However, they may « ibute he general evidence of former slightly greater 
be nd lower temperature ir e region during deposition of the archeological material 
| s speleophilic, ( r hould be the result of predator or human 
| ‘ The specimens are deposited wi the U. 8. National Museum, Division of 
| 
Bison bison, biso1 8 bone fragments (1 fr CM24, 7 from CM68 Some of these 
sD ‘ re questionably referred to bisor The bison ranged into Mexico,at least as far as 
25 degrees N. at the time of the Spanish discover Alle 1876, p. 129), and Montezuma had 
his menagerie at least one individual tl d must have come from Coahuila 
Hornaday, 1889, p. 373, quoting Antoni ia de la Conquista de Mexico, 1684, 
1724 
CERTAIN MAMMALS ABSENT CAVE SITES 
lhe absence « rtair ammals fro rcheologic sites is often as interesting as the 
pre e oI others This absence of remains 1 mean unimportance ol the species to the 
rigines or deliberate avoidance by the or it ma ean complete absence from the 
eg) it the time oO! deposition o tl archeologic ria The concluded absence of a 
t species from a region can be interpreted as meaning absence of some one or several 
factors that are associated with the optimum conditions under which that species lives 
This has been stated in Liebig’s law of the minimum, developed into the law of tolerance by 
Shelford (1913, p 303 
In the following account, only the most important cave ‘‘absentees’’ will be discussed 








Didelphis marsupialis, opossum.—Th 
nals likely to occur in the Cuatro Cienegas re 
from the cave sites, and no opossums were seen 


the Had the 


region is and was too extreme 


$s species 


was included ina provisional list of mam- 


gion. However, their remains were absent 
by Taylor in 1940-41 


species been present, its remains quite cer- 
I } 


Probably the aridity 
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tainly would be represented, because the animal is 


1 appropriate siz 6 to 10 lbs 


food, and is easy to capture. 


Dasypus novemcinctus, nine-banded armadillo.—As with the opossum, and for the similar 


reason of extreme aridity, this species was not found. In southwestern Texas, Bailey (1905 
p. 54) noted the occurrence of the species in the semi-arid ‘‘Lower Sonoran Zone’’, but 1 
“‘to any extent into the extremely arid region west of the Pecos.’’ The armadillo since the 
has extended its range eastward to the Mississippi, but has not penetrated farther i t 
extremely arid regions to the west (see Kalmbach, 1943, p. 5, fig. 1 











This 


to capture Absence of its remains, which include such characteristic hard part 


animal where it is found is a more prized food item than the opossun 
easy 
carapace and distinctive bones, is good evidence of complete absence of the species fr 


region 


Canis familiaris, dog—There are no definitely identified remains of dog. Some bones 


are listed as “‘covyote or dog’’, or ‘‘wolf or dog’’. but thes probably should bx vote 


wolf respectively, because if dog had been present, good specimens should have beer 


4 


Felis pardalis, ocelot This tropical cat has penetrats d into the southern fringesof Near 


tica, but it is not common there and its absence from the cave sites does not mean necessari 


absence from the arid Cuatro Cienegas region 


Cynomys mexicanus, Mexican prairie-dog.—It was hoped that remainsof this species 


restricted to a small area of southern Coahuila and northern San Luis Potosi, would be fou 


Then, perhaps, an explanation could be given for its present isolated range The sp 
| 


colonial and highly palatable, and absence of remains should indicate absence fror 











region during the time of cave depositio1 This may mean, if suitable, open, grassy hal 
exists around Cuatro Cienegas, that C. mexicanus long has beer separated from its ne 

relative, C. ludovicianus, or that former contact was once to t eastward of Cuatro Ci 

C’. ludoviciar m s not found south of latitude 30, some 250 miles north of the g 
C. mexicar 


Tayassu angulatus, collared peccary The absence of remains of the peccarn 


indicate absence from the region during cave occupatio1 s the case today Tay 
no evidence of it in 1940-4] The animal is prized for fo unc e where fo ‘ 
nakes a good pet when young 

Such absence is explainable on thé basis of extreme aridit s the case with the 
of the opossum and the nine-banded armadillo, even though peccary habitat of brust 
oak-thicket is present Bailey (1905, p. 55) showed that t listributi 
Texas did not include the arid region west the Pecos, ne lid it 1¢ 
Staked Plair Borell Br 1942. p. 39) sk t 
if pl . Big Be g r } P ug | ; } t 
) uninhabit the Nevertl ¢ ( t y F 
f T 1 onditior l nr ? } 7 (*} } 
( ) This we l 1 3 5 I ( egas 

Europea esticats ( ( he n n def " 
of th i we if n the ¢ debr l good evid 
Colu ge of the te One doub } ( } yund. | } 
cius Ta rs { Y t i t r 1 } 1 
CM68 How r, tl ins ¢ 

SUMMAI 
\ total of 2105 mammal bone fragments, colle cted by the 1 S. Nati 


Museum Coahuila Expedition, were examined from several cave sites in ‘ 


Cienegas. Of these, 1746 were identified as belonging to 39 species. Most 


these species are utilizable as food by humans; some are also natural 
inhabitants; others may be adventitious as archeologic cave specimens 


} 


ave been the mule and 


most important human food species appear to } 
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led deer, followed by cottontails and jack rabbits, and the rock and spotted 
juirre! Antelope, mountain-sheep, bison, and elk were present, perhaps in 
although their remains are relatively scarce. The large number of 


vood rat probably means some degree of former human utilization, 


togetl ith some extent of natural occurrence as cave inhabitants in the 

r even presence) of man The remains of the cacomistle may be judged 
irly. Many bones are in a fine state of preservation, even with tendons 
dhering, but this, because of the generally favorable condition for preservation 


n caves in the arid “‘southwest’’, may not mean recent age (less than 500 years or 


0 Nothing in the faunal debris suggests anything more than moderate an- 


tteworthy occurrences of mammal species are those of the elk and the yellow 
Neither species has been recorded hitherto so far south, and both 


become extinct in northern Mexico within the last 500 years or 


This local, progressive southern extinction of the elk, procupine, and some 
als 1 recent phenomenon. It appears to have been natural, 

| present probler orthv of more investigatior 
cted abs es art Ose ySssUI rmadillo, Mexican prairie-dog, 
nd especially the collared peccary and the dog [he absence of European 
lomesticated n nmals indicates ; pre Spanish contact date for the aboriginal 
occupancy The absencs the collared peccary is a problem in itself 
urther study; the apparent reason of extreme aridity may not be as good as 
Certain differences in species occurrence and species abundance, according to 


sites, may be explainable on the different conditions that immediately 
surround each cave. Thus, CM24, near the floor of the basin, had a greater 
er (some exclusively) of purely desert mammals which frequent cactus- 


creosote bush-mesquite-grass-sand areas, e.g., jack rabbits, cottontails, desert 


ood-rats, small ground-squirrels, pocket mice, kangaroo rats, and the pocket 


ynher (Cratoqeamy 


5Y} y ] {8 


On the other hand, CM68, far up the head of a rocky 


unyon, had a greater number of rock, brush and timber inhabiting species 


some exclusively), e.g., cacomistle, spotted skunk, gray fox, rock squirrel, 
porcupine, mountain sheep, deer, and elk. Some of these differences, however, 


ay be the result also of the facts that CM68 is a larger cave with much more 
debris than CM24, and probably was inhabited by humans longer. Biotic 
onditions around cave CM68, in conjunction with its large size, appear to have 


ty for human residence over the other caves excavated in the 





favored the loca 


There is some faunal evidence that the climate was more humid during deposi- 


tion of the cave debris than it is today The striped and hog-nosed skunks, 


ind especially the raccoon and cotton-rat, Suggest the presence of permanent 
wat near the caves The porcupine and the elk suggest slightly lower tem- 


peratures and perhaps more humidity. On the other hand, the absence of the 
opossum, armadillo and the peccary indicate that former conditions were as 


unfavorably dry for these animals as are conditions today. Furthermore, the 
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porcupine and elk may have been relict survivors long after the climate had 
approximated its present condition. Finally, lack of a present day mammal 
and ecologic survey of the region makes any of the interpretations risky. 

I am indebted to Walter W. Taylor, Jr., for encouragement and advice during 
the preparation of this report, and to Stanley P. Young, E. A. Goldman, and 
Seth B. Benson for pertinent information. 
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It is small wonder that Ellerman (Fam. and Gen. Rodents, vol. 2, p. 327, 1943) 
should speak of this group as being in an “appalling chaos” and further (p. 328) 
say ‘The task of arranging these in any natural order is almost impossible.” 

Fossil rodents allied to or directly assignable to the Cricetinae are known from 
the Tertiary of both North America and Eurasia, dating back to Lower Oligocene. 
The direction of any interchange during early periods may not be demonstrable, 
but the group in Europe and Asia is now greatly reduced, whereas in North 
America it is flourishing. In the Old World it was subjected to the competition 
of the Murinae, a large, varied, and aggressive group having ecological prefer- 
ences similar to its own. Hence its success was limited and temporary. Today 
it is represented in the Old World only by the hamsters (Cricetus et al.) and by 
a single monotypic genus (Calomyscus), very limited in distribution, and doubtless 
on its way to disappearance. This last is so similar to the American Peromyscus 


that it probably signifies a late Pleistocene invasion from North America. This 
:' ; 


ay have been of small proportions but it was obviously unsuccessful. 


Very different results ensued when the North American cricetids spread south- 


wd. InSouth America they found a large highly diversified continent offering 
most favorabie conditions for rapid radiation and differentiation. The histri- 


comorphs, which had preceded them, were mostly too specialized to stem the 
invaders and, as compared to the Murinae, were almost negligible. As mentioned 
elsewhere (Mamms. Chile, p. 35, 1943) the dominance of the cricetids is now far 
advanced and such competition as still exists indicates the early crowding out of 


the smaller octodonts 


\ possible explanation of the present situation is easily derived as a result of 


these conditions. The considerable diversity shown by the southern cricetids 
is probably due first to persistence of ancestral characters laid down in the 


north prior to any southern movement and second to the comparative lack of 
competition and the wide choice of habitat suddenly opened to colonization 
Most of the octodonts were of relatively large size and unable to occupy many 
ecological areas which the generalized cricetids weleomed and rapidly over-ran 
[Isolation and consequent differentiation were relatively easy, but frequently 


incomplete as indicated by numerous existing gradations between genera or 
pseudogenera. ‘This is perhaps due partly to the rapidity of the movement 
and partly to uninterrupted favorable conditions in intervening areas. Such 
conditions may have been long continued, but it is evident that successive 
incursions covered large areas in a very short time. This is shown by some 
members of the genus Oryzomys which now range from Panama to Tierra de 
Fuego with comparatively little differentiation. Doubtless even more rapid has 
een the spread of certain birds as instanced in the case of Zonotrichia capensis 
hapman, Bull. Amer. Mus. Nat. Hist., vol. 77, pp. 381-438, 1940 

As often remarked, classification, as we know it, would be quite impractica 

if a complete series of ancestral types were available. Possibly son ething of the 


kind is involved here, for it seems probable that in some of these South American 


cricetids we have an illustration of a stage in the development of a new fauna 
showing conditions which usually have been obliterated elsewhere. Just as 


paleontologists have found it necessary to increase the number of their categories 
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of classification, it appears that students of recent faunas, not only in this case, 
but in others where knowledge has increased, should do the same. One of the 
simplest steps in this direction is to recognize by subgeneric names the natural 
divisions within the genus. 

Even primary divisions of these rodents are not wholly clear, although several 
fairly natural assemblages are evident. One of these centers around Oryzomys, 
another around Akodon, a third around Sigmodon, still another around Phyllotis, 
and possibly another has been derived from Peromyscus. A few highly special- 
ized, isolated, or little known forms do not fall readily into any of these divisions. 
Among these are Jrenomys, Punomys, Scapteromys, Rhagomys, Ichthyomys and 
allies. At present their position must be regarded as uncertain. For want of a 
bette place Trenomys might be included among the allies of Phyllotis but the 
connection is not fully evident 

The Phyllotis group is now so well represented in the Chicago Museum (over 
800 specimens) that it seems practical to attempt an evaluation of the generic and 
subgeneric divisions that have been proposed and some review of the principal 
species included. The group apparently is one of fairly long standing in South 
America, since it shows no close affinity to living northern forms, since it includes 
some forms of marked distinction, and since its distribution is relatively limited. 
In number of distinct types and also in abundance of individuals the group is 
concentrated in the high Andean region of southern Peru and Bolivia. From 
there one or two species range to southern Ecuador, one or two extend south to 


Patagonia, and several others are found in eastern Brazil, north central Argentina, 


and Uruguay. In considering the group as a whole it appears that there are only 
two widely distributed assemblages consisting of species which are relatively 
uniform in character. These are typical Phyllotis and Hesperomys. Aside from 
them are several types quite sharply distinguished but represented only by one or 
vel species of limited distribution Som¢ ft these, as Andinomys and 
Chinchillula, seem to be survivals frot n earlier period and stand well apart 
Utners i ) onotypic or practically si ure evidently, more recently derived and 
cha rs, although plain enough, are incipiently shown individually or in 
combinations by certain members of the more widespread and generalized groups 
\ subgeneric position for most of these seems to be the only means by which thei 
relative affinities and probable evolutionary history can be indicated by classi 
fication and nomenclaturt 
The following arrangement is 1 proposed with a separate discussion of each 
( ponen 
Genus Hesperomys Subgenus Galenomy, 
H. bimacul et } } 
Genus Eligmodontia Subgenus Auliscomy 
Bt is et al ictus. ] ib olivier 
renus Phyliotis Subgenus Loxodontomys 
Subzenus Phyllotis j 
Pp t al Genus Andinom} 
Subgenus Graomys a 
( Genus Chinchillula 
Subgenus Paralomys thama 
P. aerbilla 
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Genus Hesperomys Waterhouse 


Type Mus bimaculatus Waterhouse, from Maldonado, Uruguay. 

The essential character of Hesperomys which uniformly distinguishes it from 
Phyllotis and all other members of the group is found in its low-crowned teeth. 
Except in late stages of wear these are almost tuberculate rather than flat-surfaced 
and prismatic. It may be concluded, therefore, that this is the most primitive 
of the living forms. The name Hesperomys has been applied to certain South 
American Pliocene fossils but their generic identity with modern forms is more 
than doubtful. 

The genus includes a number of species ranging from southeastern Brazil and 
Uruguay to northern Argentina, through southern Paraguay to Bolivia and, in 
diminished numbers, via Peru to southern Ecuador (one species only). All are 
rather small, some quite tiny, and although most are short-tailed a few have fairly 
long tails. In some of the larger forms the skull shows widened frontals with the 
supraorbital edges sharp or slightly ridged, a condition which Thomas and Eller- 
man have compared to that seen in Graomys. That this indicates any close 
affinity rather than parallelism seems extremely doubtful. In these larger species 
the skull differs markedly from that of Graomys in its short rostrum and nasals, 
its narrow braincase, and its small audital bullae. Although the supraorbital 
ridges are scarcely evident in the smaller species the frontals are usually wide and 
the edges divergent. 

In a considerable proportion of the species there is a great increase in the 
number of mammae to a total as high as 14, although in some others the formula 
is 2-2=8 as in all other members of the Phyllotis group. If other characters 
should be correlated with the multimammate condition, therefore, it is possible 
that the genus might be subdivided, but more study than has yet been practical 
should precede any such action. 

Important species of Hesperomys are expulsus, tener, bimaculatus, laucha, 
muriculus, venustus, lepida, sorella and frida. 


Genus Eligmodontia F. Cuvier 

Type Eligmodontia typus F. Cuvier from the vicinity of Buenos Aires, 
Argentina. 

Recognition of Eligmodontia as a full genus appears to be demanded by the 
specialization of its feet, especially the hind feet. This was noted by Thomas as 
early as 1916, but that it was more than mere hairiness, a somewhat variable con- 
dition in many small rodents, seems not to have been generally appreciated. The 
hind feet are in fact relatively long, slender proximally, and expanded distally 
with the soles not only set with short hairs but with a prominent, rounded and 
hairy “cushion” developed on the ball of the foot. Although still far from it, 
this is suggestive of the densely hairy condition of the feet of the saltatorial 
American kangaroo rats and the Old World gerbils. The usual naked pads are 
much reduced, the posterior carpal one absent and the subdigital ones small and 
aborted. 
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The skull offers no especial peculiarities but seems more like that of Phyllotis 
than that of Hesperomys. ‘The teeth are obviously more hypsodont than those 
of Hesperomys but possibly a little less so than in Phyllotis. 

The species of Eligmodontia are relatively few. The better known forms are 
closely related and include typus, elegans, hirtipes and puerulus ranging from south- 
ern Bolivia and northern Chile thence east of the Andes to southern Argentina, 
extending on the east coast as far north as the vicinity of Buenos Aires. They 
have the general appearance of small Phyllotis with slender bodies, long tails, and 
silky pelage. ‘The ears are larger than in Hesperomys but smaller than in typical 
Phyllotis. Possibly no more than two distinct species are concerned. A very 
distinct additional species is marica which is quite small, short-tailed, small-eared, 
and distinctively colored. 


Genus Phyllotis Waterhouse 

Type Mus darwini Waterhouse from Coquimbo, Chile. 

As a genus, Phyllotis includes first some five or six wholly distinct species all of 
which are so closely similar to typical darwini that no one has ever suggested they 
be subdivided. Anumber of others are obviously related to this typical group but 
differ from it and from each other so markedly that many of them have received 
special names, opinions differing as to whether they should be treated as genera 
or subgenera. Pure classification, regardless of nomenclature, seems to require 
some overall recognition of their common relationship to the typical forms and 
their probable derivation from less specialized ancestors now represented by these 
typical forms. This can be accomplished to a considerable extent by one in- 
clusive genus and various subgenera. Discussion follows under the subgeneric 
headings 


Subgenus Phyllotis Waterhouse 


In the typical species darwini, the body is slender, the tail as long as the head 
and body or longer, the ears large and leafy, the pelage silky, and the feet naked 
or slightly hairy proximally with the plantar pads normal. The skull is regular 
in outline, the zygomata nearly parallel and the interorbital space narrowed; the 
frontals are parallel-sided anteriorly and but little or only moderately expanded 
posteriorly; the supraorbital edges are rounded or slightly elevated; the infra- 
orbital plate is wide with its front edge vertical or concave and angled at the top, 
even hooked, rather than rounded. The cheekteeth have their outer lobes nearly 
opposite the inner ones and at right angles to the axis of the skull; the parastyle 
of the second upper tooth is rudimentary or only slightly developed, disappear- 
ing in early stages of wear; the upper incisors are orthodont. 

The above characters are subject to little or almost no variation in the numer- 
ous subspecies of the wide-ranging darwini aud they are also essentially repeated 
in several other species apparently quite distinct from darwini. These last 
are lutescens (andium), haggardi, amicus, nogalaris, definitus, fuscus, and phaeus. 
With darwini, therefore they form a compact natural group, probably the central 
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and most generalized one. That the various aberrant species of other subgenera 
were immediately derived from this group can hardly be assumed but it is fair to 
suppose that this group most nearly represents the ancestral type from which all 


have come, the direct antecedents of the specialized forms now being extinct. 


Subgenus Graomys Thomas 


Type Mus (Phyllotis) griseoflavus Waterhouse from Rio Negro, Argentina. 

The several species to which the name Graomys applies are in most cases readily 
recognized by a single cranial character, the widened, divergent, and sharp-edged 
frontal bones. This has led to a tendency to give the group full generic rank, 
although in every other respect very close affinity to Phyllotis is indicated. 
lxternally there is practically complete agreement with P. darwini and the denti- 
tion differs only in some enlargement of the parastyle of the second upper cheek- 
tooth, a character which is repeated in varying degrees throughout the group 
The infraorbital plate is more deeply concave than in typical Phyllotis but in this 
there is more resemblance to Phyllotis than to any other subgenus. 

The better known forms of Graomys are rather large in size which tends to 
magnify the importance of the widened frontals. In the small species amicus 
and haggardi, never regarded as anything but Phyllotis, the frontals are con- 
siderably widened and divergent, although not definitely sharp-edged. In this 
respect at least, they seem to stand midway between P. darwini and Graomys, 01 
even nearer to Graomys. Measurements cf the frontals of Graomys domorum, P 
amicus, and P. darwini give results in which the ratio of the interorbital width to 
the total length of the skull is 16.6 in domorum,. 17.2 in amicus, and 14.3 in darwini 
For the greatest width of the frontals behind, the ratios are respectively 30, 31.5, 
and 26. On this basis, therefore, amicus is nearer to Graomys than to Phyllotis 

Figures, however, are not always trustworthy and what seems evident here is 
that in amicus we have one of those too frequent species leading from one sup 
posed generic group into another. 

\ further small species, not available in the present connection, but which 
has been referred to Graomys Cabrera (Notas Prel. Mus. La Plata, Univ. Nac 
Suenos Aires, vol. 3, p. 124, 1934), is described as having dimensions almost 
exactly as in amicus. Also agreeing in both external and cranial measurements is 
Phyllotis oreigenus (Cabrera, Rev. Chilena Hist. Nat., vol. 30, p. 319, 1926). 

It seems, therefore, that Graomys is a relatively recent offshoot of Phyllotis 
with connecting species still existing. Its departure from the generalized types 
is less than in any ol the other subgenera here recognized and consistency requires 
that it be ranked as a subgenus rather than a genus 

Of ten named larger forms usually assigned to Graomys it is doubtful if more 
than three fully specific types are represented, perhaps only two. One series 
having large audital bullae and mainly pure white underparts (in adults) includes 
ar seofla us, cachinus, chacoensis, and medius. Another having smaller bullae 


and underparts largely with dark-based hairs includes domorum, taterona and 


lochwoodi Definitely smaller forms not examined are edithae and hypogae us. 
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Subgenus Paralomys Thomas 
Type Phyllotis gerbillus Thomas from desert of Piura, Peru 
Owing to its very distinctive external appearance, the species gerbillus stands 
out among its relatives, but no very unusual generic or subgeneric characters for 
it have been pointed out 
In a single specimen from the original series compared with Phyllotis amicus of 


il 





approximately the same size and age no tangible dental peculiarities appear and 
it is difficult to find anything in the skull which might serve as more than a specific 


character. In gerbillus, the braincase is a little narrower than in amicus. Other- 


ise there 1s esse ntial agreement in detail The original reference to P] yllotis 
by Thomas, therefore, seems more justifiable than that to Hesperomys sug 


gested by Ellerman (1941 The teeth are certainly more hypsodont than in 





Hesperomys and in the one specimen at but slightly from those of 
typical Phyllotis. Series of specimens, including young with unworn teeth, might 
furnish some distinctions, but in the absence of these, little appears beyond the 
external characters. The ears are small and leathery, the pelage short and close, 


the tail long and closely haired, the color bright ochraceous above and pure v hite 


belo The soles of the hind feet, while having normal pads, differ from those of 
Phyllotis in being sparsely covered with fine short hairs. 

The one species concerned is known only from a small series taken at one 
locality as long ago as 1899 since which time it has not been recorded. Further 
information as to its range and variation is much to be desired 

Subgenus Galenomys Thomas 

Type Phyllotis garleppi Thomas from Mount Sahai Bolivia 

The single species garleppi is widely different from typical Phyllotis, being dis 
tinguished by its extremely short tail and densely hairy feet as well as by various 

nial characters. The zygomata are widened, especially anteriorly, the inter 


region is elevated giving the dorsal outline of the skull an arched appear 
ance, the front of the infraorbital plate is rounded above and decidedly sloping 


downward and forward; tl 


upper incisors are proodont and the parastyle of the 


} 1 


second upper cheektooth is somewhat more functional than in typical Phyllotis 


On the basis of these characters there could be little objection to giving 
Galenomys independent generic rank were it not for the existence of three species, 
now referred to the subgenus Auliscomys, which show definite approach to it and 
seem to stand between it and typical Phyllotis. All of these have relatively short 
tails, although none so extreme as in garleppi, while cranial and dental characters 
are mostly repeated in varying degrees, leaving the hairy feet and the arched inter 
orbital region as the only distinctions of garleppi which are not of a relative na- 
ture It seems likely that this indicates a common derivation for Gals nomys 
and Auliscomys, but Galenomys has now departed so far from the others that 
its subgeneric separation is well justified. 

Apparently the quite remarkable form Galenomys is so far known only from 
two specimens, the type, which is said to have a damaged skull, and a perfect 
specimen from the type region now in the Chicago Museum 
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Subgenus Auliscomys Osgood 


Type Reithrodon pictus Thomas from Junin, Peru. 

Three rather diverse species, pictus, sublimis, and boliviensis, may be associated 
under the subgeneric name Auliscomys. Collectively they seem to stand between 
typical Phyllotis and Galenomys, but they differ so among themselves that 
characterization is difficult. Each has unique features and each has resemblances 


both to Gale nomys and 


a+ 


o Phyllotis. Thus they illustrate the not uncommon 
situation among South American cricetids in which there is a high degree of 
differentiation [i.e. Phyllotis (s.s.) versus Galenomys| combined with the continued 
existence of species suggesting the course this differentiation has followed. In 
this case there is no direct gradation but the three species of Auliscomys, each in 
its particular way, carry the inference that there was a gradation in which each 
was concerned and of which it is now a survival 

Specifically it is found that the proodont incisors of Galenomys are fully equalled 
in boliviensis, slightly evident in sublimis, and not at all in pictus The form of 
the infraorbital plate is nearly the same in boliviensis as in Galenomys, less like 
it in sublimis, and still less so in pictus, although not quite as in typical Phyllotis 
The widened anterior zygomata of Galenomys are shown by sublimis but scarcely 


by bolivinsis, and not at all by pictus. All agree in the character of the parastyle of 


the second upper cheektooth. The grooved incisors of pictus are shared by sub- 
limis, at least in about seventy percent of specimens examined, but in boliviensis 
the incisors are never grooved. Small ears also are common to pictus and sub 
limis while in boliviensis the ears are large. In boliviensis the audital bullae are 


large as usual in correspondence with large external ears and in sublimis the bullae 
are small corresponding to small ears In pict is, however, although the external 
ears are even smaller than in sublimis, the audital bullae are quite as large as in 


1 


many ol the large-eared forms This may be taken as further evidence that th 


three speci s concerned are survivals of a pe iod of active speciation ol hich the 
details are now missing and in which each was left with a mixture of characters 
removing it from typical Phyllotis and Galenomys but not importantly dis 
tinguishing any one of the three from either of the others. 

Some thirty years ago the name Auliscomys, with pictus as type, was proposed 
under the mistaken belief, concurred in by Thomas, that the grooved incisors 
indicated relationship to HLuneomys \t that time no actual specimens o 
Euneomys were in hand, but comparisons no possible show conclusively that 
Euneomys is wholly distinct and probably not even a member of the Phyllotis 


group. 


Subgenus Loxodonitomys novum 


Type Mus micropus Waterhouse from Santa Cruz River, Patagonia. 
The abundant, wide-ranging species micropus has always been regarded as an 
anomalous member of the Phyllotis group and efforts to associate it with any other 


species have been very unsatisfactory. It differs from every other member of the 


group in external, in cranial, and in dental characters. Therefore, a separate 
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subgeneric name for it seems justified, thus recognizing nomenclaturally the 
independent position it has always occupied in the minds of those familiar with it. 
Externally it is stout-bodied and short-tailed, with small rounded ears and loose 
lusterless pelage. These features combined with the nearly uniform color of 
upper and under parts give it an almost microtine appearance greatly in contrast 
to the usual condition in the group in which, especially in typical Phyllotis and 
Graomys, the body is slender, the tail long, the ears large, the pelage silky and 
appressed, and the color of upper and under parts sharply separated. Efforts to 
associate it with short-tailed forms of Auliscomys were admittedly provisional 
cf. Mamms. Chile, pp. 211-214, 1943) and the tendencies of these toward Gale- 
nomys now evident seem to indicate that it has no very close relationship to them. 
Cranially it differs considerably from typical Phyllotis and Graomys, but as in 
Auliscomys, the skull offers a combination of characters. The interorbital region 
is narrow and slightly concave between the moderately elevated edges, and the 
braincase is wide and full; the zygomata are markedly compressed anteriorly and 
videned posteriorly giving the outline of the skull a somewhat triangular effect 
quite the opposite of that seen in Galenomys. The front of the infraorbital plate 
is nearly vertical and slightly rounded at the upper angle; the toothrows are 
somewhat convergent anteriorly whereas in other forms they are parallel or 
definitely divergent in front instead of behind 
The dentition is unique, especially in the forward inflection of the outer 
elements of the cheekteeth. The parastyle of the second upper tooth is very 
strong, much more evident than in Phyllotis, considerably more than in Aulis 
comys, and slightly more than in Graomys 


Genus Andinomys Thomas 


l'ype Andinomys edax ‘Thomas from Potosi, Bolivia 

Chis genus is sharply set off from Phyllotis and all other members of the group 
except Chinchillula by its highly hypsodont and prismatic cheekteeth. These 
are flat-crowned from earliest stages and as wear proceeds there is pronounced 
tendency to the formation of closed triangles. The pattern differs in detail 
from that of the low-crowned forms, but the principal elements, although sharp- 
angled, are much the same including a well marked parastyle in the second upper 
tooth. There is considerable resemblance to the extinct genera Ptyssophorus, 
Tretomys, Necromys, and Bothriomys from the Pleistocene of eastern Argentina 
which have been thought to have some relationship to the woodrats (Neotoma) of 
North and Central America although these are otherwise unrepresented in South 
America. 

Externally Andinomys has considerable similarity to Phyllotis, but is very 
heavy-bodied, rather short-tailed and small-eared. Its skull is heavy and has 
numerous minor characters. The front of the infraorbital plate is concave as in 
Phyllotis, the nasals are widened anteriorly, and the interorbital region is con- 
stricted. In ten skulls examined there is a slitlike opening between the frontals 

at the center of the interorbital region. 
One species, edax, is known with a single subspecies, lineicaudatus. 
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Genus Chinchillula Thomas 
Type Chinchillula sahamae Thomas from Esperanza, Mount Sahama, Bolivia. 

This extraordinary monotypic genus may safely be regarded as the most 
specialized member of the entire group. As in Andinomys the cheekteeth ar 
highly hypsodont, flat-crowned and prismatic. Their pattern is somewhat sim- 
pler, however, and the parastyle of the second upper tooth is completely sup- 
pressed. The principal elements of the teeth are more nearly opposite each 
other than in Andinomys and not so sharp-angled. 

The skull offers no especial peculiarities, being regular in form and generally 
similar to that of the smaller P. boliviensis. The interorbital region is not 
greatly constricted and the front edge of the infraorbital plate is straight but 
sloping downward and forward. The maxillopremaxillary suture is nearly 
vertical but somewhat farther forward than in other forms, reaching to the front 
edge of the infraorbital cavity. 

The bodily proportions are much as in Andinomys, but the very long full 
pelage and the remarkable particolored markings are unique. The one species 
lives at very high altitudes and is restricted to a small area in southern Peru and 
western Bolivia. 

It may well be that Chinchillula and Andinomys are descended directly fror 
extinct forms already differentiated along similar lines in the Pleistocene, but 
their affinity to living members of the Phyllotis group is scarcely to be doubted 


Chicago Natural History Museum, Chicaao. Illinoi 


GEOGRAPHIC VARIATION IN PEROGNATHUS HISPIDUS 
By Bryan P. Guass 


Since the original description or the species Pe r nat! u hispidus by Bair 


1857, seven different names have been proposed for populations from the severa 
parts of its range. Some of these are now considered synonyms, while the others 
are recognized as only subspecifically distinct from the form described by Baird 
In addition one form was for a time mis-identified as Perognathus fasciatu: 

In revising the genus Osgood (N. Amer. Fauna, 18, 1900) placed P. paradozru: 
as a subspecies of P. hispidus. As reason for this he stated that except for size, 
with a consequently heavier and larger skull, and softer pelage, there were 1 
essential differences between the two. He added that with the consi 


1daeraviol 


of P. conditi and P. paradoxus spilotus there was an even and gradual gradient 





from one form to the other. On this basis, he included P. p. spilotus of Merriam 
and the P. paradoxus series of Allen under the subspecies P. hispidus hispidus 
and reduced the two species, P. latirostris and P. conditi to synonyms of the sul 

species P. hispidus paradoxrus. In addition Osgood described a new subspecies, 


Perognathus hispidus zacatecae, on the basis of specimens from the central Mex 
can plateau. 


A further addition to the nomenclature of the hispidus group was made by) 
Elliot (Field Columb. Mus. publ. 87, zool. ser., vol. 3, 1903) when he described 
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Perognathus hispidus maximus to include the large dark form found in the Indian 
Territory of what is now the state of Oklahoma. His type series was taken near 
Noble, and was described as being brighter in color than paradorus, with more 
black mixed with the ochraceous hairs of the back. 

Blair (Amer. Midl. Nat., vol. 22, 1939) recognized that the subspecies P. h. 
maximus proposed by Elliot was identical with the subspecies P. paradoxus 
spilotus proposed by Merriam in 1889. He stated further that “although it is 
unfortunate that the type locality and series selected by Merriam is near the 
limit of range, and shows intergrading characters with other forms, this does not 


invalidate the name spilotus, since the forms are recognizably different.” He 





ore reestablished the name spilotus and discarded maximus as a synonym. 
It was the intent of the present study to bring together the knowledge of 
eographic variation in this species and to determine the characters that 
have taxonomic significance. The species is widely distributed, and there is 
marked individual variation, even from the same parts of the range. Many of 
the characters formerly used to diagnose the different subspecies have been found 
ry so widely that they cannot have any taxonomic importance while others 
iy be used only with reservation. 

Che study was based on 377 specimens from practically the entire known range 
he species, and included topotypes of all forms except P. hispidus hispidus. 
The characters used herein have been largely the classical ones—total length, 


ength of head and body, length of tail, length of hind foot, and pelage color. 
ai 


Occipitonasal length, mastoid breadth, dimensions of the interparietal bone, 


] 
idth of the interorbital region, nasal length, and relative length of the maxillary 


bone are the cranial dimensions that have been used. Body measurements have 


een taken from the specimen tags, but the cranial measurements have been made 
he nearest 0.1 mm. 


the author, using vernier calipers recording to 
In deriving averages, several of the longer series were selected and separate 
verages for males and females were made to ascertain the amount and nature of 
sexual differences. Comparisons of total length, length of tail, length of body, 
nterparietal breadth, and interorbital width showed that in some series males 
eraged larger than females, while in others the females averaged larger. This 
ck of constant sexual difference was noticed in all measurements, and it is 
interpreted as indicating that one average including both sexes is more typical 
of the form as a whole than the average of one sex. Consequently, in the dis- 
cussions to follow averages include both sexes 
‘he distributional study has been based on the specimens mentioned above, 
together with a number of locality records that have been found in the literature, 
r obtained from collectors, without the actual specimens being at hand. These 
records have been accepted for use in plotting the range of the species, but only 


1at purpose. In no case have subspecific identifications been accepted 


e specimens themselves were not available for study and comparison. 


From study of the characters listed above it has been concluded that three 
subspecies of Perognathus hispidus occurr in the United States. The range of the 


lexiean race, P. h. zacatecae, is at present imperfectly known. In the collec- 
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tions upon which the current discussion is based only seven mature specimens 
from two widely separated locations have been available. These have sufficed 
to show that the form is separable from the other subspecies, but they have been 
insufficient to demonstrate tie extent of its range. Locations from which zaca- 
tecae have been taken are Valparaiso, Zacatecas, the type locality, Celaya, 
Guanajuato, and 85 kilometers north of Mexico City on the Pan-American 
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Fic. 1.—Map showing distribution of Perognathus hispidus. 1. P. h. hispidus, 2. P. | 
spilotus, 3. P. h. paradorus 


highway in Hidalgo. These locality records indicate that this form occupies 
the higher plateau of central Mexico. 

To give the problem maximum scope, it was necessary to borrow material 
from as many collections as possible. Acknowledgments are due to the persons 
in charge of mammal collections of the United States Fish and Wildlife Service 
(USFWS), the American Museum of Natural History (AMNH), the Chicago 
Natural History Museum (CNHM), the University of Kansas Museum of 
Natural History (KUMZ), the University of Michigan Museum of Zoology 
(UMMZ), the University of Oklahoma Museum of Zoology (UOMZ), the Louis 
iana State University Museum of Zoology (LSUMZ), and the Colorado Museum 
of Natural History (CMNH) for their gracious loan of specimens for study 
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Acknowledgment is also made of the assistance given by Dr. William B. Davis, 
under whose supervision the project was initiated and completed. 


Perognathus hispidus hispidus Baird 


Perognathus hispidus Baird, Mammals N. Amer., p. 421, 1857. 


Type from Charco Escondido, 
Tamaulipas, Mexico. 


Diagnosis.—Total length averaging less than 200 mm.; length of hind foot averaging ap 
3} mm.; occipitonas ength averaging less than 30 mm.; mastoid breadth 





than 15 mm.; interparietal narrower than interorbital width; premaxilla 
{ posteriorly beyond nasals; co! 


color of upperparts ochraceous; forearm usually white 
Distribution.—P. h. hispidus occupies the greater part of Texas, except for the high plains, 


’ " -5S 1 ; 1 1 
the Trans-Pecos area, and the Red RiVer Valley, which are occupied by other subspecies 
' 








irs sparingly in the forested region of eastern Texas and western Louisiana. It b 
ore abundant in central and southern Texas and is found in northern Mexico as far 
st as Sabinas, Coahuila, and as far south as Ciudad Victoria, Ta: ilipas. Lack of speci 
ens prevents accurate outlining of the area of intergradation with P. h. paradozus 
Remar} Four specimens taken from Vowell’s ind Hutton, localities in Natchi 





and Vernon parishes, Louisiana, present a proble TI 


ey are small, falling we 
in the size limits of typical hispidus, and the skull dimensions also are those of hispidu 
T ha‘ matu pelage nd i vo of the ranial sutures demonstrate maturity, 
two others the sutures indicate immaturity All four of them manifest affinity wit! 
udozus-spilotug group in the relationship of the interparietal to the interorbital 
Larger series of fully mature anu S I I aed determine their true iden 
but until th hey are best referre ST 
Specime examined.—Total number 106, as follows. Texas: Aransas Co.: Aransas Ret 
we, 3 (TCWC); Old Refuge Has., 1 (TCWC Dagger Point, 2 (TCWC); Rockport, 2 
USFWS 6 (CMNH Bee ( Beevil ; 


ville, 1 (USFWS Bexar Ci San Antonio, 3 
»s Co.: Pasture 9, Texas A. & M. College Farm, 2 (TCWC 
E College Statio TCWC): 1 mi. NE Millican, 1 (TCWC Brooks Co.: 3 mi 
S Falfurrias, 2 (TCWC Cameron Co.: Brownsville, 1 (CMNH), 1 (KUMZ), 5 (USFWS 
AMNH); Lomita Ranch, 1 (USFWS); Santa Rosa, 1 (USFWS); Sauz Ranch, 1 (USFWS 
lorado ( 9 mi. E Eagle Lake, 1 (TCW De Witt Co.: Cuero, 1 (USFWS Eastland 
( 51 NE Ciseo, 1 (KUMZ Goliad ( 8 1 SW Golias 1 (TCWC Guadalupe 
Seguin, 1 (USFWS Harris Co.: 2.51 N Hockley, 1 (TCW Kerr Co.: 20 mi 
W Mountain Home, 6 (TCW' rville State Park, 3 (TCWC); 4 mi. NE Center 
Point, 3 (TCWC); Kerrville, Kleberg Co.: 1 (UMMZ); 2 mi. S Riviera, 1 
TCWC La Salle Co.: 8 mi. NE 


les, 7 (TCW(C 2 mi. S Woodward, 2 (TCW¢ 
SE Cotulla, 1 (TCWC t 
USFWS Nueces Co.: Corpus Chr 


USFWS), 1 (CNHM Braz 





r Sweet Home. 1 (TCWC Llano ( 


Tees , es Bay, 1 (USFWS 
Pinto ¢ Brazos, 1 (USFWS). San Patri Creek, 1 (USFWS 
Smith Co.: Tyler, 1 (TCW¢ Starr Co.: Roma, | 


»Co.:9 mi. W Trinity, 
more Creek, 1 (USFWS 





TCWC Val Verde Co.: Del Rio, 1 (USFWS ; 
Walker Ce 1 mi. SW Huntsville, 2 (TCW¢ 1.5 mi. E Huntsville, 1 (TCW¢ Webb Ce 
Santa Tomas, 1 (USFWS Willacy C Redfish Bay 28 mi. E Raymondville, 4 (TCW¢ 
Louisiana: Natchitoche Pa Vowell’s Mi 2 (LSUMZ Vernon Par Hutton, 2 
LSUMZ Mexico: Coahuila: Sabinas, 1 (USFWS 7 aulipas: Linares, 1 (USFWS 


Mier, 1 (USFWS); Mulato, 3 (UMMZ); Nuevo Laredo, 1 (USFWS); Victoria, 1 (USFWS 


Perognathus hispidus spilotus (Merriam 


Perognathus paradozus spilotus Merriam, N. Amer. Fauna, no. 1, p. 25, 1889 
Gainesville, Cooke County, Texas 
Perognathus hispidus maximus Elliot, Field Columb. Mus., publ. 87 


253, 1903. Type from Noble, Cleveland County, Oklahoma 








178 JOURNAL OF MAMMOLOGY Vol. 28, No. 2 


Diagnosis.—Total length averaging 200 mm. or more; length of hind foot averaging 25 


mm.; occipitonasal length averaging more than 30 mm.; interparietal wider than interorbital 
breadth; premaxillae and nasals ending on same plane posteriorly; upperparts bright, dark 
ochraceous; color of lateral line encroaching on forearm. 

Distribulion.—P. h. spilotus occupies the eastern parts of Oklahoma, Kansas, and the 
ted River Valley of Texas. Its range is bounded on the east by the Missouri River and the 
Ozark Mountains, while to the south, it intergrades with P. h. hispidus and to the west with 
P.h. paradorus. In the west the zone of intergradation extends northwards not far from 
the western border of Oklahoma, passing through the eastern edge of Dewey County, then 
through the middle of Woods County where spilotus is found in the eastern and paradorus 


‘ ¢ 


n the western part. From this county the line of division extends northeastward passing 


between Barber and Harper counties in southern Kansas. North of this area the line be 
comes less well defined, owing to a dearth of specimens from eastern Kansas. A series fron 
Cloud County, however, seems to be almost exactly intermediate between the two forms 
while specimens from Marion and Greenwood counties to the southeast are clearly spilotus 
From Cloud County north the zone is not yet exactly defined. It is evident that it proceeds 
northeastwards, toward the Missouri River since 2 specimens from eastern Nebraska, a 
juvenile from Webster County and an adult from Lancaster County, are both typica 


paradorus. The southern boundary of the range of spilotus crosses the Red River so 


where between Chillicothe, Hardeman County, and Henrietta, Clay County, Texas. P 
paradozus is found at the former location, and spilotus, tending towards paradozus, at the 
latter; spilotus occurs also in Texas at Gainesville in Cooke County, and Jefferson in Mario: 
County, while further south Brazos in Palo Pinto County, and Tyler in Smith Count 
ld the smaller P. / hispi lu 

Specimens examined: Total number 103, as follows. Kansas: Cloud Ci 1 (UMMZ 
31 E Concordia, 4 (KUMZ). Cowley Co.: Arkansas City, 2 (KUMZ Greenwood Ce 

{ mi. S 14 mi. W Hamilton, 1 (KUMZ); 8 mi. SW Toronto, 4 (KUMZ); 6 mi. N Aetn: 
KUMZ Harper Co.: 1 (KUMZ);5 mi. NW Harper, 5 (KUMZ Marion Co.: 0.5 mi. E 
Lincolnville, 1 (KUMZ Oklahoma: Blaine Co.: Canton, 1 (KUMZ). Cleveland Ci 
Noble, 4 (CNHM); 5 mi. S Norman, 1 (UOMZ); 2 mi. N Norman, 2 (UOMZ); 2.5 mi. NI 
Norman, 2 (UOMZ);3 mi. E Norman,8&8 (UOMZ Comanche Co.: Chattanooga, 2 (USFWS 
Lawton, 1 (USFWS Dewey Co.: 5 mi. W Canton, 8 (KUMZ); 5.5 mi. SW Canton, 2 
KUMZ McLain Co.: 2 (UOMZ Muskogee Co.: 3 mi. E Wainwright, 4 (UOMZ 
Payne Co.: Stillwater, 1 (UMMZ Rogers Co.: Garnett, 22 (UMMZ). Tulsa Co.: 8 mi 
W Red Fork, 1 (USFWS); Garnett, 8 (UMMZ Noble Co Arnettville, 2 (CNHM 
Woods Co.: Alva, 6 (CNHM); White Horse Springs, 2 (CNHM Logan ¢ Orland 
USFWS Texas: Cooke Co.: Gainesville, 3 (USFWS 


vic 


Perognathus hispidus paradoxus (Merriam 


Perognathus paradoxus Merriam, N. Amer. Fauna, no. 1, p. 24, 1889. Type from Bann 
Trego County, Kansas. 

Perognathus latirostris Rhoads, Amer. Nat., vol. 28, p. 185, 1894. Type from ‘Rock 
Mountains.’ 

Perognathus conditi Allen, Bull. Amer. Mus. Nat. Hist., vol. 6, p. 318, 1894 [ype fro 


San Bernadino Ranch, Cochise County, Arizona 


Diagnosis.—Total length averaging more than 200 mm.; hind foot averaging about 2 
occipitonasal length averaging more than 30 mm.; mastoid breadth averaging ! 
than 15 mm.; interparietal wider than interorbital width; upperparts ashy ochraceous ; cok 
of forearm variable, white or ochraceous 
Distribution The range of P. / paradorus extends across the short and mix gras 


ds and the southwestern desert. and includes a small part of North Dakota, almost ¢ 


astern edge of Wyoming, almost all 





South Dakota west of the Missouri River, the extreme 


Nebraska (except the part occupied by spilotu astern half of Colorac west 


} dle and extreme western portio 


Kansas (west of the line previously outlined), the panhs 
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of Oklahoma, the high plains and Trans-Pecos areas of Texas, the eastern and southern parts 
of New Mexico, except for the higher mountains, the central and southeastern parts of Ari- 
zona, and the plateau of Sonora in Mexico. Its southern limits are not known, and its points 
of contact with hispidus to the east and with zacatecae to the south are yet to be outlined 
Specimens examined: Total number 154, as follows. Arizona: Cochise Co.:2 mi. E Portal, 
UMMZ) ; 3 mi. N Portal, 1 (UMMZ); 12 mi. SE Dos Cabezos, 1 (UMMZ) ; Mouth of Miller 
Canyon, Huachuca Mts., 2 (UMMZ) ; Chiricahua Mts., mouth of Turkey Creek, 2 (USFWS 
Bonita, 1 (USFWS Pima Co.: 12 mi. NW Tucson, 1 (AMNH Colorado: Adams Co.; 
295 mi. S Fort Morgan, 1 (UMMZ Baca Co.: Furnace Canyon, 1 (CMNH). Douglas Cc 
Parker, 1 (CMNH); 3 mi. SE Parker, 1 (CMNH); Daniels Park, 1 (CMNH). Otero Co 
Wray, 5 (CMNH Washington Co.: Akron, 1 MMZ Weld Co.: Horsetail Creek, 1 
CMNH). Kansas: Ellis Co.: Ellis, 1 (USFWS Ellsworth Co.: 1.5 mi. 8 Wilson, 1 
KUMZ Hamilton Co.: 1 mi. E Coolidge, 2 (KUMZ Kiowa Co.: 5 mi. N Belvidere, 1 
KUMZ); 15 mi. N Belvidere, 5 (AMNH Lane Co.: Pendennis, 1 (AMNH); 12 mi. § 
Pendennis, 1 (KUMZ Logan Co.: 5 mi. W Elkader, 2 (KUMZ Meade Co.: 17 mi. SW 
Meade, 3 (KUMZ); 14 mi. SW Meade, 3 (KUMZ); 13 mi. SW Meade, 6 (AMNH Morto 
( 2 (KUMZ). Phillips Co.: 2 mi. S and 1 E Long Island, 2 (KUMZ). Rawlins Co 
N McDonald, 1 (KUMZ); 4 mi. N Atwood, 1 (KUMZ); 2 mi. NE Ludell, 1 (KUMZ 
Seward Co.: 1 mi. E Arkalon, 1 (KUMZ l'rego Co.: Banner, 8 (KUMZ);81 N Wakeeney, 
KUMZ); Purinton Ranch, 1 (KUMZ H ( 2 (USFWS Nebraska: Bor Butte 
UMMZ Cherry Co.: 1 (USFWS); Valenti 10 (UMMZ 


NTT AS la, ‘ 
,HM isl ( 


ri 








l SI Gordon l 
o.: 0.5 mi. E Victoria Spring UMMZ Hooker Co.: Kelso, 6 
UMMZ Lancaster ( 9 mi. N Lincoln, 1 (UMMZ Lincoln Co.: 6 mi. NE Dickens, 1 
UMMZ); Myrtle P. O USFWS Logan ( Sterling, 1 (USFWS Webster Ce 
Red Cloud, 1 (USFWS New Mexico: Sx USFWS Catron C. 
Red Rock, 1 (USFWS Colfax Co.: 3 mi. SE Cimarron, 3 (AMNH Hidalgo Co.: Clover 
i Philmont Rancl AMNH Ot C Tularosa, 1 (USFWS Cuervo, N. M., 1 
USFWS Oklahoma: J'eras ( 2 mi. E Ev KUMZ Woods Co.: 2 mi. W Edith 
USFWS South Dakota: Custer ( I Mountain, 2 (USFWS Fall River Co.: 11 


il 


SE Hot Springs, 1 (UMMZ). Shannon Co.: Pine Ridge, 1 (CNHM). Tripp Ce 
SE Colom UMMZ). Washabaugh Co.: Cottonwood Canyon Kadoka, 1 (UMMZ 


Kadoka Point UMMZ); 7 n S Kadoka, 2 (UMMZ Corral Draw, 8. D., 7 (AMNH 


Texas : Armstrong ( Washburn, 1 (USFWS Bailey Co.: 9 mi. SW Muleshoe, 6 (UMMZ 
Brewster ( Alpine, 1 (USFWS Brisc ( 61 S Quitaque, 3 (UMMZ Hardeman 


( 25 mi. 8 Chilicoth« TCW! Hemphill Co.: 6 mi. E Canadian, 1 (UMMZ Hoel 
NE Ropes, 1 (UMMZ Howard Co.: 61 NE Coahoma, 6 (UMMZ Jeff 
Davis Co.: Limpia Canyon, 10 mi. N Fort Day 2 (UMMZ Lubbock Co.: 5 mi. N Lul 


UMMZ Lipscomb Co.: Mobeetie, 2 (USFWS Pecos Co.: Fort Stockton, 1 


USFWS Presidio Co.: Marfa USFWS Ward Ci Monahans, 1 (USFWS Mex- 


ico: Chihua ilia, 1 (USFWS 


partment ¢ Fish and Game Agricultural an Mechanical College of Teza College 
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GENERAL NOTES 
THE SENSE OF SMELL IN THE SHORT-TAILED SHREW 


Several observers of captive shrews have expressed the opinion that they do not find 
food by the sense of smell except at very short distances. P.H. Blossom (Jour. Mamm., 
vol. 13, p. 138, 1932) thought it doubtful whether the sense of smell is well developed in 
Sorex cinereus cinereus. W.J. Hamilton (Jour. Mamm., vol. 25, p. 7, 1944) expressed the 
opinion that Cryptotis parva depended more on a tactile sense than on smell. As early as 
1844, J. T. Plummer (Amer. Jour. Sci. Arts, vol. 46, p. 241) came to the conclusion that 
Blarina brevicauda brevicauda could not detect food by smell at a distance greater than 
one-half of an inch. On the other hand, A. B. Klugh (Jour. Mamm., vol. 2, p. 35, 1921), 
after observing this species in the wild, thought that its food was found entirely by the 
sense of smell. One was seen to capture by jumping a sphinx larva suspended from a twig 
‘‘a few inches above the ground.”’ 

While trapping for weasels, snap-traps were suspended perpendicularly from nails on 
the sides of stumps so that the bait, raw beef, would be a few inches above the snow. On 
the morning of December 29, 1945, I found a short-tailed shrew (Blarina brevicauda 
brevicauda) in one of the traps. The shrew had burrowed up through the snow, that was 
7 inches deep, directly beneath the bait. Since the latter was 3 inches above the snow, it 
was necessary for the shrew to stand upon its hind legs in order to reach the bait. It would 
appear, therefore, that this species can discover food by scent at distances considerably 


greater than has been assumed.—A. W. ScuorceEr, 168 N. Prospect., Madison 5, Wisconsin 


BLUE JAY ATTACKS RED BATS 


On June 9, 1946, across the street from my home in Fort Worth, Tarrant County, Texas, 
I observed an attack upon a family of red bats (Lasiurus borealis). It was about 1:30 p.m 
when I noticed a blue jay (Cyanocitta cristata), hopping about near the curb. A curious 
hissing and squeaking came from its vicinity, and near the jay there appeared to be a large 
moth. I crossed the street to investigate, and discovered that what had seemed to be a 
moth was actually a red bat lying upon its back. Clinging to the mother was a baby bat 
about one-third grown, and three feet away, at the place where I had first seen the blue 
jay, was a second baby. The adult exhibited the usual fury of molested bats. I picked 
up the detached baby, thinking it was dead, but soon discovered that it was apparently 
uninjured. Closer examination of the other young one revealed a small, bleeding wound 
near the thumb. This may have been inflicted by the jay or by the mother in her slashes 
at the intruder. 

rhe small bat that had been separated from its mother was restored to her, and all 


three were placed in a dense arbor vitae in my yard. Soon after being left alone the mother 

rearranged her young in their usual head-down position. Later in the afternoon she crept 

farther into the shade of the tre« From time to time the baby bats were observed nursing 

\t about 7:45 p.m. the female departed, leaving the uninjured baby behind. It was still 

alone at 10 o’clock, but had disappeared by 6 a.m. the following morning—presumably taken 
» some other retreat by its mother. 

It seems likely that the young bats had grown to a size too great for the mother to support 
together in flight. The attack by the jay probably dislodged her from the sycamore tree 
beneath which they were found. 

Of interest to me was the distinct difference in color of the two small bats. One was red, 
although of a deeper shade than I have ever observed in an adult of this species. The 
other was gray, with little if any hint of red.—Putip F. ALLAN, Soil Conservation Service, 


Fort Worth 1, Texas 
PORCUPINE SPINE PENETRATION 


On July 7, 1944, a captive porcupine, Maudie, gave birth to a male which was found at 


10:00 a.m. The animal was weighed, measured, observed and handled for the better part 
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anhour. During that hour a quill about 15 mm long was stuck into the skin of the back 
f my right arm about four inches below the right elbow. Since it entered the skin almost 
parallel to the surface, the prick of the spine was not felt at the time and the spine was not 


discovered until more than seven hours later, after it had penetrated rather dee aly and 
I + 


obliquely into the skin. Not knowing how deeply it was imbedded, two unsuccessful 
attempts were made with the thumb and finger to jerk it out A pair of pliers slipped off 
the spine at first trial, and in the second trial broke the spine off about one millimeter from 
the point of entrance into the skin I then went back to finish a job of painting that had 

be finished while it was still daylight 
Phre irs later, the piece of quill had completely disappeared ar d was already well 
the surface of the skin. Due to the necessity of cutting into the arm to locate it, it 


i to remain to see what would happen. Having come froma newborn young, the 


ntlv fairlv clean for there was none of the aching sensation such as one fre 





riences from the penetration of an old soiled procupine spine During the 


irs that the spine was in the arm, only occasional very slight pricking sensations were 


A nproximately 42 to 45 hours after it entered the skin, the sharp end emerged from the 


; 42 mm from the point ol entrance \ few hours later the broken spine pro- 
rough the skin far enough that it could be grasped by the thumbnail and forefinger 


traveled 42 mm through the skin and muscle in a 





42to045 hours. This would be at the rate ol approximately one millimeter per hour 
rly an inch per day for this sev llimeter piece of spine 
Studies are now unde iy to irther determinations on the penetrations of flesh 
rocupine spines ALBERT R. SHapie, Biology Department University of Buffalo, 
\ 
( 'HE PREDACEO HABIT OF THE WATER SHRI 
Vernon B y’s Mammals of Oreg I came upon the statement that the 


Mountair ter shrew, Sorex patus sna jat Baird _ never has been c nvicted ol 








r ry upon fishe Che acquittal of the species 1s 1n these words 
he een accus eating salmon eggs and small fish, but apparently non¢ 
I harges has been proved Dy actu examination of stomach contents 
he suggestion of Stanley G. Jewett, biologist, | ish and Wildlife Service, I prepared 
l of the pursuit and capture of a salmon parr by a water shrew From 
hich this was observed, Mr. Jewett is of the opinion that the animal may 
’ I nstea S.palustris naviga but there 
t juatic habit and predatory nature Che specimen was not 
S g company with my son, the late Herbert Sheld yn Lampman, I was fish 
y wches of the Sandy River, Multnomah County, Uregon. We were casting 
fh he ne of us observed a diminutive mouse-like animal approaching the water’s 
e stopped fishing to watch, a id stood still At the edge of the open rive! 
small shallow pool in the gravel, with no more than a hand-span of entrance. 
or so of salmon parr were loitering. After a moment of reconnaissance, 
| for so it soon identified itselfi—plungt into the pool and pursued the fish. 
i s is agile as any otter, both in swimming and in diving, and the frenzied 
the salmon parr was such that none of them ¢ scaped to the river. Yet they were 
rea be taken, and an appreciable length of time « nsued before their pursuer made 


ter shrew, its prize in its mouth, then swam to a flat rock at the margin, 
nd seemed consciously to pose there, with the shining two and one- 
&sh held securely at the middle. Of a sudden it took alarm, and quitted the 
rock to disappear in the grasses of the river brink, carrying its prey in its mouth BEN 
Hur LampMAN, 7'he Oregonian, Portland, Uregor 


NOTES ON REPRODUCTION OF PEROMYSCUS EREMICUS IN A LABORATORY COLONY 


rom 1941 to 1943, a colony Ol Peromyscus eremicus Was succe ssfully maintained at the 
aboratories of the National Institute of Health, Bethesda Maryland, for use as experimen 
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tal mammalian hosts of 7’rypanosoma cruzi, the protozoon causing American trypanosomia 
sis (Chagas’ disease). A record of the breeding experience of 66 female mice was kept in 
dividually and forms the basis of these notes concerning size of litters, interval between 
litters, and the age at first pregnancy. 

The original group of mice was obtained from the University of Arizona, Tucson, 
Arizona, and was reidentified by Vernon Bailey. Each female was numbered and kept witl 
a male in a separate wire cage about 45 x 30 x 30 em in size. The mice were fed rat pellets 
prepared according to specifications of the National Institute of Health laboratory supple 
mented three times a week with bread, milk, lettuce and once a week with fresh meat 
Water was always available to the animals and cotton was supplied for nesting material. 


Although several species of Perom VSCUus have been kept in captivity, little has been re 





corded about the habits of Pe romuyscus eremticus. Svihla (Univ Michigan Mus Zool Mise 
PaBui Size of consecutive litters of P. eremicu 
LITTER ORDER NO. LITTERS OBSERVED = rah oi alae TANDARD DEVIATI 
LITTER 
§2 2.19 .809 
2 $9 2.47 1.231 
} 14 2.32 847 
} 1D 2.49 957 
) 10) 2.6 1.166 
4 2.85 1.180 
d $2 2.6 1.111 
4 28 2 .f O39 
) 9) ( 
0 2 2 ¢ 1 914 
Li 2.15 1.245 
3 2 .843 
2.9 899 
6 2.00 1.256 


x 
n= 


{ ) 60) ary 
io 

1s 4 , OO 

19 2 2.00 





Publ. no. 24, pp. 1-39, 1932) found that five litters averaged 2.6 per litter and that the gesta 
tion period for one female was 21 days 

In the colony here described 404 litters were recorded with a mean size of 2.42 individuals 
and a standard deviation of 0.95. The sizes of the consecutive litters of the females ar 
shownin Table 1. No individual is included which had only one litter. From these data it 
is seen that the number of young per litter increased gradually till the fifth and sixth litter 
and then decreased. After the tenth litter the small numbers permit greater variations 
but the decrease continues. A similarly shaped curve was found by King (Anat. Re« 


litter 
1itte! 


vol. 11, pp. 269-287, 1916) for the albino rat, but the maximum occurred at the second 
The young females were placed with the males as soon as fullgrown, but many did not’ 
breed for several months. Indeed the average age at first litter was 10 months, although 


some began breeding at 3 or 4 months of age. Possibly unfavorable surroundings or unsuit 


able males were responsible for lack of pregnancy till an advanced age. 
On the average, the mice had a litter every 50 days. However, the individual females 
had several litters at intervals of 28 to 30 days and then rested for several months 
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The sex ratio in 41 litters was 64 males to 57 females, or 112 males to 100 females.—Davip 


Davis and Dortanp J. Davis. Johns Hopkins Unive it 
lic Health Service. Bethesda. Maryland 


I] Baltimore, Maryland and U.S 


FLORID ( rEI EAT LARGE TERRAPIN 


he shore of Lake Butler, 
ved a group of Florida otters (Lutra canadensis 


ast 15 inches in length. The 











rt ifter 1:00 while the writer was concealed in a boat house 
nf , cene of actior rl s a short canal leading from the shore 
to the I house, and on one side of the canal is a marsh and scattered cypress 
— , lragging a large terrapin by one of its hind legs from the canal 
eee £ +} ra) me te] nother otter can it of ther h and 
mde ae i Shor fter, however, another appeared and still 
+] f+] f arcu the tevveand 
é' ' of the re legs and | first torn out and eat 
+} : . 4 u rj er rT en one of the otters lay on his back 
’ ce} Fy } his paw pparently in perfect 
} 7 ] fighting cats and fought over the meat, 
aad ee each } ting his portion and not interfering with 
Oc , ! 1 g roul i 
, th th lies | 
y TT} rity x y . + r } 1) r 
right +] - rl ugged the 1 nde 
a t tl I pparently young of the year and 
{ thinda os 
) Sart p 2 g I f ott r mroact to wilt! four or five 
f hining noises ay Or the ar s larger than 
: , ! Q the a the 1 ¢ ] ¢ 
r ‘ ep Dat t! 
er inted the |} a pins protruding above the surface 
* — With tl bu ( rray this and other Florida 


( supp! reptile Joun J. STOPHLI The Bake 





FI RECORD OF CHOERONYCTE! MEXICANA CALIFORNIA 
ens of tl ong-tongus bat ¢ é mexicar er yllected 
riter on September 18, 1946, in a garag: Hermosa Ws California 
the first ¢ forr recor this species it is I surprising t« 
ithern Califor t occurs in adjacent Arizona, and lifornia and 
Me 
t two-car 1 en garag the Mission Valley edge of Mission 
blished residential sectio1 San Dieg When the garage was entered at 
Sept ber 18, 1946, t five bats (tw le and three f le) were found hanging 
rafters o r yrner They we losely huddled in two groups of two and 
; nches apart. At the first approach of the insect n t] mingl 
flig vere subseque! etted individually [wo were caught while 
hree fr their hanging positions which were assumed after a short period of 


ig within t garag The owner of the garage first recognized these ani 


previously have been mists 





yme yne entering the garage 
} ] 
ectior of these bats ha yme ther t of 


result of newspaper articles calling 


ego \ “mummified’’ mal as collected 
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on September 26, 1946, from its hanging position on a roll of canvas in the basement of a 
home on Arcadia Drive. This site is one-half mile from the first collection and also borders 
on Mission Valley. It was first observed on September 19, 1946, by a plumber who reporte 
it still quite flexible at that time. Other records in the notes of the writer show these bats 
more than 34 miles from the first sit: 4 female was collected ina garage on Central Avenu 
on September 27, 1946, and another was collected in the Cypress View Mausoleum on O« 
ber 8, 1946. One other was positively identified in the basement of a frame house on Van 


couver Street, but escaped capture. When approached, the bat took flight from its hangir 


position on the rafters and escaped through a latticework. This was at 10:30 a.m. on Octo 
ber 1, 1946. The owner of the property reported that the bat, one of four previously seen by 
her, returned later that day but was not seen on subsequent days. Mr. L. M. Huey of the 
San Diego Natural History Museum has similar scattered records as the result of the ne 
paper articles 

Although these bats appeared to be in perfect physical condition they were short lived in 
captivity. Two of the first five died within 24 hours under conditions similar to those in 
which I have kept other genera for at least three days. Two of the bats kept in cages and 
supplied with a generous supply of food lived four days. In adjacent cages ba 





1] 


genera M yoti . Coryn rhinu and tntrozous lived sucet ssfully on their insect 





( 
long-tongued bats were fed grapes and plums which had been crushed so as to free the juices 
This juice was lapped up by the long tongue as it was thrust out, sometimes more than ar 
inch, over and around the crushed fruit. Feeding took place while the bats were loosely 
hand held and also voluntarily from a shallow dish on the cage bottom. Solid material was 
not accepted and no attempt at chewing was observed. Solid portions of fruit brought into 
the mouth by the tongue were pushed out of the mout} 

While collecting and handling these bats the writer was bitten on both hands at least fou 
times between September 18 and September 28. On September 30, cellulitis and lympha1 
gitis had developed in my right arm. This responded to penicillin and sulfadiazine treat 
ment which was discontinued October 4. Three days later, I awoke with a severe headach 
which would not respond to antipyretics. This was followed by nausea and a sudden ris 
temperature. Relief came after four days in a hospital with penicillin, morphine, ice packs 
on head and intra-venous injections of saline and glucose. It is impossible to be certair 
that this infection came as the result of the bat bites but there w as no other apparent source 

Acknowledgement is made to Dr. 8. B. Benson, Museum of Vertebrate Zoology, Univer 
sity of California, Berkeley, California, for the identification of the specimens.—ANpRI 
C. Otson, Jr., Biology Department, San Diego State College, San Diego, California 


A SECOND FLORIDA RECORD OF MESOPLODON EUROP.EUS 


On January 1, 1944, while serving with the United States Army at Fort McPherson, At 


lanta, Georgia, I visited St. Augustine, Florida. In the patio of the Don Toledo Houss 
historic structure on Aviles Street much visited by tourists, I noticed the weathered skull of 
a beaked whale of the genus Mesoplodon. With the aid of my wife, I secured a photograph 
and measurements of this unusual specimen, which I believe to be Gervais’ Whale (Mes 
plodon europaeus 

Through the kindness of Dr. Remington Kellogg and Mr. H. Harold Shamel, of the Divi 
sion of Mammals, United States National Museum, Washington, D. C., I have been able to 
compare my photograph with the skull of the young male Mesoplodon europaeus collected at 
Atlantic City, N. J., in 1889. The two skulls are similar in many respects. They agree in 
having the mesirostral groove unossified Unfortunately, the mandible of the St 
Augustine specimen was missing 

According to several residents of St. Augustine who were questioned, the skull at the Don 
Toledo House came from one of three whales that were washed onto St. Augustine Beach 
“about twenty years ago.’’ St. Augustine Beach is on the outer shore of Anastasia Island, 
which lies across Matanzas Bay from the city of St. Augustine. 


Mesoplodon europaeus is one of the rarest mammals extant today. Apparently the 5t 
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Augustine skull is the fifth example of this cetacean to be recorded. For many years, the 
type was unique. The four specimens which have come to light since then have all been 
found in American waters, making Gervais’ specific name, europaeus, seem rather inappro- 


Comparative measurements of the known skulls of Mesoplodon europaeus are listed below. 














ENGLISH ATLANTI ROCKAWAY MIDDLE ST. 
CHANNEI ITY, N.Jj BEACH, KEY, FLA AUGUSTINE, 
I'YPE N.Y FLA 
Mt AEN, | U.S.N.M AMINE A.M.N.H. 
FRANCE 233 90051 121894 
" ? ADULT o" YOUNG ’ 
184 188 1933 1935 1924 ? 
t engt! 765 mm | 675 mm | 780 mm | 775 mm* | 755 mm** 
Tip of rostrur to rostral border of 
nte rl I I . cs 550 570 575* 562** 
Tj r rul ) } ne olr 
‘ er proc ol I 
13 $27 160 465* 138** 
I } 7 , highest poi £ 
ri ine suturs i f 7{ 76 
| - rir dale 57 
rea ter ¢ orl é tT anterl 
. ‘ x 4s A) 
(ire hre t ! may ’ 
. 142 158 5 157 
Grea wicdt of sku 571 65 865 
Breadth between orbits 287 330 320 338 
The easurements of the first four specimens are taken from H. C. Raven, Amer. Mus 
T 905. 1937 
75 mm has bee dded to this measuren t as approximately that muchof the rostrum 
lip of rostrum is missing 





At the time of my visit in January 1944, the Don Toledo House was owned by the St 
s Academy, 241 St. Ge irge Street, St \ugustine My irguments that the skull be 
z + museum were to no avail, for the Mother Superior of St. Joseph’s Academy was 

lite emphatic in stating that the skull must remain where it was 

ny desire to make known to mammalogists in general, and cetologists in particular, 
existence of this rare specimen. I hope that someone will be successful in placing the 

8 iral history museum, where ‘ ye safe from the vagaries of the elements 

FREDERICK A LMER, JR., Zoological Societ Philadelphia, Philadelphia, Pennsylvania 


GRAY EASTERN CHIPMUNK IN NEBRASKA 


iS rr chit munk 7'an I trratu ref rrea t in this jo irna vol 24, no 2, pp 273 
ne 8, 1943) has been examined by Dr. G. H. H. Tate of the American Museum of Natural 
Histor and id ntific AS A specimen belongi l » the subspecies qr is 

Chere are three reliable sight records of the gray eastern chipmunk in the Fontenelle 
Forest Reserve, a track of virgin timber along the Missouri River about two miles south of 
Omaha, Sarpy County. The late Professor M. H. Swenk saw a chipmunk in the Reserve 
m the occasion of the 28th annual field day of the Nebraska Ornithologists’ Union on May 
17, 1930 Another well established sight record is that of Dr. Harold Gifford, an official of 
the Fontenelle Forest Association, who writes that, “‘I personally have seen the eastern 
gray) chipmunk in only one place in the forest, that being on a little rise of ground just 
before the river trail drops into Child’s Hollow. The years that I saw this chipmunk were 
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probably 1934 and 1936.’’ A chipmunk was seen by the writer in the spring of 1936 near the 
northern border of the Reserve close to the railroad tracks. The animal allowed the writer 
to approach within a few feet thus making the identification positive. 

Two additional specimens besides the mounted animal in the writer’s possession, are 
known to have been taken in the Reserve. These specimens were taken in 1930 and mounted 
by a local taxidermist, but have long since disappeared. Local residents and trappers re 
port that the chipmunk has not been seen or taken in recent years.—Raupu VELIcH, 52/2 
South 28 Street, Omaha, Nebraska 


EFFECTIVENESS OF LIVE TRAPS VERSUS SNAP TRAPS 


When collecting small mammals in the last week of August and the first part of Septem 
ber 1946 at four localities in southern Wyoming, I used 28 live traps loaned by Dr. G. C 
Rinker. To compare the effectiveness of these with snap-traps (museum specials), a snap 
trap was set alongside each of the live traps. A mixture of oatmeal and peanut butter was 
used as bait on both kinds of traps. The live traps were approximately 8” x 3” x3”. They 
were constructed according to the plan described by Blair (Jour. Wildlife Mgt., vol. 5, | 
191, 1941) except that the outside was made of }-inch wire mesh; only the treadle and doo! 
were solid sheets of metal. The following table summarizes the results 





TRAP DAYS TRAP NIGHT TOTALS TOTA 
Live onap Live onay . 
Caught in Caught 
live tray snap tra 
186 183 23 2% 
porex 2 } 2 
Sorex palustris | 
Citellus lateralis l 0 
Eutamias minimus 13 5 13 
Peromyscus 27 18 27 . 
Clethrionomys 2 9 7 
Microtus i x 34 
Lagurus ] 
Zapus 
Total 2 { ) ot 
As shown in the table, the live traps caught at night al nost twice as MANY animMais as t! 
snap traps and in the day caught three times as many Ik. Lenpe vt Cockrem, A 
Vatural History, Unive y of Kan / Aa 
CANAD LYNX TAKEN I K COUNTY VISCONSI 
On May 31, 1946, Harry G. Anderson, the Wisconsin ynservation D 
formed me that a lynx Lynx canader canadensi ha ust Deen presented io! int 
It was shot by Peter Schrofer on May 29 in the Wisconsin River bottoms in Sauk ‘ 
Wisconsin, 5 miles east of Spring Green. It was an adult male with the following measur‘ 
ments: length from last tail vertebra to end of nose 38.5 in.; hind foot 9.5 in.; heigh 
shoulders 23.75 in.; ear tufts 1.9 in. The animal weighed 27 inds when s | 


purel ased and donated to the Department of Zoology, University of Wisconsin 
Hunters stated that this lynx had been in the vicinity for two vears and had injure 
dogs on several occasions. Occurrence so far south is surprising since there has | 


other record for the state for many years. While at Tenderfoot Lake, Vilas Coun Wis 
consin, in October, 1943, I secured a bobcat from Joseph E. Fischer He informed m«¢ 





he had never caught or seen a lynx during 35 years of professional trapping in ne 
B . “ ‘ | l 

consin and the Upper Peninsula of Michigan 

The last previous occurrence of the lynx in southern Wisconsin was in 1907. On June lo 
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1936, I made the following note: ‘‘While at Aldo Leopold’s cabin on the Wisconsin today, 
Herbert Stoddard told me that in 1907 he assisted Ed Ochsner in mounting a lynx that was 
shot near Prairie du Sac. The animal was very thin. Ed Ochsner came in later and stated 
that it was taken at Middleton [Dane County].’’-—A. W. Scuorcer, 168 N. Prospect Ave., 
Madison, Wisconsin. 


EXTENSION OF THE RANGE OF BRACHYLAGUS IDAHOENSIS 


While recently identifying some U. 8S. Biological Surveys Collection specimens of the 
Idaho pigmy rabbit from near Cedar City, Iron County, Utah, I noticed this to be an exten- 








S10I | 


m of range in Utah of approximately 270 miles farther south than previously recorded 
specimens from Promontory, Boxelder County, Utah (Stanford, Journ. Mamm., vol. 13, 

79, 1932 It also extends the southernmost range of this species, the previous one (Hall 
E.R., Mammals of Nevada, 1946) in Nevada being approximately the 38° latitude, while the 
Cedar City, Utah, record is 37° 25’. Our Nevada records include two localities extending 
the range in southwestern Nevada beyond those given by Hall, which are in Churchill 
County: Fallon, and 35 miles south of Lovelock. 

The three Cedar City, Utah, specimens were collected by Reuel Janson, one on Septem- 
ber 20, 1938, and the other two on December 28, 1938. The one taken in September has a 
pinkish drab pelage which appears to be molting, and the other two specimens collected in 


December have the winter brownish-gray pelage with the gray color predominating. 
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The map of the geographic range of Brachylagus idahoensis indicates the records and 
specimens collected in this range extending into seven States: Washington, Oregon, Idaho, 
Montana, California, Nevada, and Utah; and from 37.25° to the 47° latitude, and from 111° 
20’ to the 121° 10’ longitude. This range is apparently confined to the Upper Austral and 
Transition life zones; and mostly in the Artemisian Biotic Province, excepting for the Wash 
ington specimens, which would be in the Palusian Biotic Province, and the Montana speci- 
mens in the Montanian Biotic Province (Dice).—V1o1La 8. ScHantz, Fish and Wildlife Se 
ice, U. S. Department of the Interior, Washington, D.C. 


ENTRANCE AND MIGRATION OF THE NORWAY RAT INTO MONTANA! 


Montana has been the last state to succumb to the invasion of the Norway rat (Rattus 
norvegicus Introduced several times in the early history of the state, apparently by com 
mon carrier, it usually either failed to establish itself or was decimated by control measures 
The first successful establishment, according to Cates (1937), was at Lewistown sometime 
between 1920 and 1925, and by 1936 had spread through most of Fergus County Davis 

















ia. 1.—Distribution of the Nor rat in Montan 

1937) reported a specimen of this rodent from Lewistown in a collection of mammals 1 
Montana and Idaho. Minckler and Pease (1938) reported a colony of albino rats t t 
become established in the city dump ground at Missoula, apparent ab 
tory stock. These were exterminated by poisoning. The above ar dir 
ences to the presence of the rat in Montana that the writer has been a 

At the present time the rat in the central part of Montana is f I Ju 
Basin as well as in Fergus County, 1 1936 it also entered the state near Sidi sn 
since 8s} read into or through the count es of Daniels, Sheridan, Rooseve bul Da 
son, Wibaux, Fallon, and Carter. The map shows the approximate distribution in the 5t 
at the present time 

Both infestations are in the Great Plains ars The rate of migration 1s not ra but 
is relatively faster in the eastern part of the state than in the central. ' ewl 








festation has taken 25 years to spread over half as much territory as the } 


1 Contribution from the Montana State College Agricultural Experiment Statior 
No. 184, Journal Series. 
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has covered in 10 years. This is probably due to the fact that the latter infestation is de- 
veloping from an abundant base population in North Dakota and the former from a small 
original population. In both cases the extension of range has followed either highways or 
railroads and is thus confined mostly to the valleys 

In general, it appears that rats find extension of their range difficult in Montana and that 
in all likehood this difficulty is due to the sparseness of human population. The 1940 census 
records only 2.3 people per square mile in the rural areas of Montana. The greater part of 
the habitations of these people are confined to cities and to the valley bottoms in the in- 
fested areas; hence, the rats are likewise confined. In spite of this, by building up strong 
populations as they advance, rats are apparently capable of spreading across the entire 
state. 

The present situation of the Norway rat in Montana should be a challenge to agencies in 
erested in rat ecology and control, not only to study the advance of this rodent under dif 
ferent environmental conditions, but perhaps also to determine if rats can be halted in an 


area where the situation appears to be marginal for them 


LITERATURE CITED 


Cates, | ( 1937. Control of rodent pests in Montana Mont. Ext. Service Bull. 15] 
pp. 21-23 

Davis, Witu1aAM B. 1937. Some mammals from western Montana and eastern Idaho 
Murrelet, vol. 18, pp. 22-27 

MINCKLER, JEFF AND PEASE, F.D. 1938 \ colony of albino rats existing under feral co: 
ditions. Science, vol. 87, no. 2264, pp. 460-461 


Zoology and Entomology, Montana Aa 


~ 


CLARENCE ARCHER TRYON, JR 


| Experiment Station, Bozen Vontar 


NOTES ON SOME MAMMAI OF HANCOCK COUNTY OHI 


Citellus tridecemlineatus tridecemlineatus (Mitchi On June 28th, 1946, I saw a larg 
specimen of the thirteen-striped ground squirrel running along a railroad embankment i 


small settlement of Blue Pidgeon, located 3 miles southwest of Findlay, Ohio. To n 


~dge this is the first report of this species in Hancock Count 











Marmota monax monax (Linnaeus On Nov. 29,1946, while on a pheasant hunt southeast 
Findlay, Ohio, I surprised a large groundhog crossing a road wa When it saw me the 
scuttled up over an embankment that flanked the road and crashed head-on into 
becoming momentarily entangle This slight de n its retreat 1e 
» colle i The spe s eighing 5 pounds 11 oun ot 
g 25} inche tail v 6 inch I 3.75 inch The ximul 
ire n N 9 was 43°! ¢ > ( ( yr eding the Maximu 
ire had been 45 the ] 22 Che anim V s r nditio!r witl 
yarasites 1 w ple suy Tl nearly all parts 
4 quart e posterove ra vas five-eighth 
knes 
Peromyscus leucopug noveboracensis (Fischer On Nov. 22,1946, lwas emptying a lin 
rd nesting boxes two miles eas Findlay, Ohi Upon removing the top f1 
sting box located just within the border 1 rather thickly-wooded ar three 1 l 
iorthern white-footed mice leape yt und sappD ed among les S The nest th 
i constructed was wortl ne rhe deser bluebird nest had been used as 
: pase ind h ad been le It unaltere Howe V r aon € 1 roc f COmMmpose l ‘ f small twigs aver 
aging 3 cm in length had been constructed over Intermingled with this roofing materia 
were upwards of 100 bits of wox Vr} juantity of wool used in this nest is not readily come 
DY 1n & Woods that has never been pastured \ search of the area finally disclosed five dea 
grown lambs at a distance of about 130 feet from the nesting bo These must hav 


been the source of the wool used in the nes 
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During the winter of 1945-1946 one of my students, Leroy Barkimer, collected 85 pellets 
of the barn owl, T'yto alba pratincola, from a barn 3 miles southwest of Findlay, Ohio. When 
soaked in water and teased apart, these were found to contain a total of 227 skulls of various 
mammals and birds. There were five skulls of the Norway rat, Rattus norvegicus; 8 of the 
English sparrow, Passer domesticus domesticus; 13 of shrews, Sorex sp.; 199 of the meadow 
mouse, Microtus pennsylvanicus pennsylvanicus; and 2 of the New York weasel, Mustela 
frenata noveboracensis. It has been reported that the great-horned owl, Bubo virginianus 
virginianus, captures weasels but I have seen no previous statement concerning the capture 
of this carnivore by the barn owl.—RicHarp Stuart Puriuurrs, Biology Department, Find- 
lay Senior High School, Findlay, Ohio. 


THE TYPE LOCALITY OF SIGMODON MINIMUS GOLDMANI 


A recent comparison of the data of the type specimen of Sigmodon minimus goldmani with 
the locality listed in Vernon Bailey’s original description (Proc. Biol. Soc. Wash., vol. 26 
p. 132, 1913) revealed an error in the latter. The type locality is listed by Bailey as ‘‘seven 
miles north of Palomas, New Mexico”. G.S. Miller in North American Recent Mammals, 
p. 373, 1924, also repeats this error and in addition places the locality in Quay County which 
is also incorrect. In North American Fauna No. 53, Mammals of New Mexico, p. 170, 1931, 
Bailey repeats his previous error; his distribution map is correct 

The correct locality as determined from E. A. Goldman’s field catalogue and the label on 
the type is seven miles north of Las Palomas (at Hot Springs), Sierra County, New Mexico 
Since Hot Springs is the actual locality and the town is now more than fifteen times larger 
than Las Palomas, I consider the former to be the better choice. Since the days when Gold 
man collected there, Hot Springs has grown to be a town of importance with possibility of 
permanency.—MarsHALL C. GARDNER, Fish and Wildlife Service, U. S. Department of the 
Inte r, Washington, D. ( 


CORRECTIONS 


The discussion which appeared in the general notes section of the Journal of Mammalogy 
vol. 23, no. 3, pp. 346-348, 1942, has several errors that I wish to correct herewith 

On page 347, 2nd. paragraph, 6th. line, 183 square feet should read 96 square feet and 0.4 
per cent should read 0.2 percent. Inthe same paragraph, line 7, the word ‘‘volume”’ should 
read ‘“‘weight.’”’ On page 348, line 2, 3,605 square feet should read 1,854 square feet and 8.3 
per cent should read 4.4 per cent. The word ‘“‘volume”’ on line 3 should read ‘‘weight”’ 
In the 2nd. paragraph, line 10, 3,605 square feet should read 1,854 square feet. In the last 
paragraph, line 4, 1,867 per cent should read 1,831 per cent 

These corrections in no way change the conclusions of the study.—Hrtmut K. Burcu 


NER, 7'exas Cooperative Wildlife Research Unit, College Station, Tezas. 
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REVIEWS 


Linsdale, J. M. THe Cauirornra GrRouND SQUIRREL pp. 475 + xi, 140 figs. in text. 
University of California Press, Berkeley and Los Angeles, 1946. Price $5.00. 

This monograph is the result of a seven year field study of the ground squirrel at one 
locality, the Hastings Wildlife Reservation in Monterey County, California. Besides being 
a major field project of the author during this time, the study at various stages received 
major contributions from ten codperating field zoologists, who gave it almost their full 
attention for months or years at a time; numerous specialists of the University of California 
and other institutions also contributed in various ways, and the study “‘received active aid 
from hundreds of persons.’”’ The resulting treatise is perhaps the most detailed ecological 
account of a mammalian species that has appeared to date. 

The text is divided into the following chapters: Introduction, Habitat, Associated Ver- 
tebrate Animals, Communication, Mannerisms, Activity, Food, Diseases and Parasites, 

teproduction, Numbers, Structure, Summary. Each of these chapters has a number of 
subtitles. As an example, ‘‘Mannerisms”’ are separately dealt with as Attitudes, Locomo 
tion, Scratching, Wariness, Response to Trapping, Gregariousness, Play, Fighting, Tem 
perament, Memory, and Sanitation. These topics are discussed with copious illustrations 
from the field notes of observers. For instance “Scratching’’ occupies 2} pages citing nu 
merous specific instances of squirrels that scratched, with the time, manner, and possible 
significance of the behavior observed. 

The chapter on Structure is notable for the meticulousness with which the external anat 
omy and that of the digestive system are described and related to the life and habits of the 
animal. The chapter on Reproduction is the longest one (58 pages) and includes a most 
} 


thorough description of the reproductive organs and the seasonal changes that occur in 


them. The accompanying account of sexual behavior carries the implication that pairing 
off of the sexes, for perhaps two-week intervals, occurs during the breeding season. This 
seems extremely improbable to the reviewer. Actual copulation is yet to be described, but 
the field notes on sexual behavior strongly suggest promiscuity 

There is inconsistency in the scopes of the several chapters. For example, the account 
of Associated Vertebrate Animals is limited geographically to the few acres on the Hastings 
Reservation where field observations were made, consisting of accounts by species of all 
those mammals, birds, reptiles and amphibians which were seen to forage in proximity of 
squirrels, to use their burrows, or to elicit reactions from them. Encounters of squirrels 
with a young skunk, and with a cottontail are recounted at length, but these and most of the 


ther narrative field observations do not seem to indicate relationships of fundamental 





ificance in the ecology of either species. For the coyote, however, 78 instances of pre 


ation on ground squirrels are recorded from 980 scats, and several observed instances of 


lestruction of squirrels by wildcat, golden eagle, domestic cat, and dog are included. By 





of contrast, the chapter on Disesz s contains an extensive account of 






1t10n ol 





, not found in the squirrel popul: the Reservation, includes a review of plague 


1:6 1 


ture from all parts of the world, and summarizes life histories of some insect vectors 
f plague which likewise were not found or studied first hand. The latter half of this chap 
er is an account of the occurrences of 27 kinds of protozoan, helminth, louse, flea, and tick 
parasites in squirrels examined at the Reservatior 


The book owes its bulk to the inclusion of countless narrated incidents taken nearly 





verbatim from field notes, to illustrate each phase of squirrel ecology investigated In 


these recorded incidents, behavior is often set forth in such detail that it is difficult for the 


reader to distinguish the significantly illustrative behavior from the routine tail flickings, 


scratching, sniffing, and changes of posture that characterize most squirrel activity. It is 
the Impression of this reviewer that every narrative field record obtained was include dinthe 
publication, with no attempt to eliminate material of doubtful significance or which in 
rolved extensive replication. Each of the numerous observers whose field notes were used 


doubtless developed increasing insight and skill during the course of his career as a squirrel 
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watcher; observations recorded and the interpretations advanced seem to be of varying 


merit. The author has exercised his characteristic restraint and objectivity in abstaining 
from interpolating his own interpretations into the field notes of his collaborators; rather 
he usually includes any tentative interpretation ventured at the time of recording. In some 
instances these may impress the reader as naive. Illustrations may be drawn fron 
the chapter on Associated Vertebrate Animals, in the 9 page account of the Pacific Rattle 

snake. It consists mainly of field notes on a squirrel colony on days when snakes wer 
glimpsed in the vicinity, but only one record of actual prodation was obtained, through the 





finding of a young squirrel ina snake stomach. As an example of a dubious interpret: 
it is recorded that: ‘‘Two ground squirrels were seen to come out of holes known to contain 
rattlesnakes. They rubbed their eyes and recovered from suspected injuries within five t 
twenty seconds. The theory was advanced that some odor given off by the snakes had af 
fected the squirrels’ eyes.”’ The significant be havior seemed to consist of general watchfu 
ness, nervousness, ‘“‘wigwagging”’ of the tail by squirrels that had seen the snake, and avoi 


ance of the snake when it attempted to approach dangerously close. In describing the ac 





tivities of a squirrel colony where a snake was known to be over a several day period, fr 


quent mention is made of mysterious swishing sounds “like wind blowing through dr 
grass’’, or ‘“‘which might have been made by the wings of a diving hawk . not seen’’, “‘lik 
something moving through the grass, not like a rattler’s buzz’’ ‘‘some bird ‘whooshed’ ur 


seen over the plot’’, but the reader is not further enlightened as to its cause 








Vagueness of this sort is frequently noticeable. In the upter on Communicatior 
under the heading ‘‘Sounds”’ there is a seven page discussion of the voice as recorded on 
various dates by different observers, but there is no attempt to sum up or classify the entir« 
range of vocal sounds recorded It is evident that interpretations of different observers 


varied, and that the same calls are repeatedly described in somewhat different terms at 





differer t points in the discussior T he reader is left with no clear 1dea a to how man 


f sounds are produced, or which of those described are modifications or variations of 


types « 
the others 

In the chapter on Food, foraging behavior is emphasized, and observations of squirré 
feeding are listed by date under the species headings of the various food plant There is 
little indication of the relative quantities of different foods taken, or of any possible effect 
of ground squirrels on the quantity or composition of the forage crop. However, it is 
emphasized that under protection of the land from grazing or cultivation conditions ar 
brought about that are progressively more unfavorable to the maintenance of high squirr 


populations, or even result in their total exclusion 


The work is copiously illustrated throughout. The numerous graphs and « 
notable for their simplicity and clarity. The many photographs mostly de 





the squirrel environment, but the animal itself is conspicuously absent from them, excey 


in the frontispiece plate 
In summation, the general criticism may be justified that the great mass of detail, mucl 
of it seemingly not pertinent to the specific discussion, often obscures rather than clarifies 
and that more concrete and definite conclusions should have been possible from a study 
exhaustive But the reviewer does not intend to disparage the value of this outstanding 
monograph, containing as it does a rich fund of new infort ion which must of necessity be 
roughly studied by all those having to do with the contr f this economically imports 





ground squirrel.—Henry 8. Fitcu 


Tokuda, Mitosi. A R&visep MONOGRAPH OF THE JAPANESE AND MANcHOU-KOREAN 


ViURIDAI siogeographi« rrans Biogeog Soc. Jay in), Tokyo, vol. 4, no. 1, pp. 1-155 
figs. 88, pls.9. December, 1941. 
Che outbreak of war in 1941 prevented American mammalogists from obtaining copies 0 


Tokuda’s monograph of the Muridae of the former Japanese Empire. Only a few copies 
have as yet reached this country. As the most recent and by far the most complete treatis 
on its subject, this contribution will be widely used in future years. Its geographical scope 


includes Manchuria, Korea, Formosa, the Riu Kiu and Kurile Islands, Sakhalin, and Micro- 
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ll as Japan proper. The term Muridae is used broadly to include crice- 


, and murine rodents 
the principles of variation and 











crotine 
In a preliminary section, the author sets forth his ideas on t 
his concept the lower taxonomic categories. Though many readers may doubt 
he wisdom of synonymizing all uding continental races or of recognizing the 
r ’ as a minor taxonomic category below the rank of subspecies, they will find that 
1uthor presents his opinions clearly and illustrates them with numerous examples. The 
systematic section is based chiefly on Tokuda’s personal collection, supplemented by ma 
rial borrowed from other source Che preponderance of specimens from the home islands 
Japan explains the relatively cursory treatment given species from Manchuria and other 
ying aré The full descriptions, and especially the numerous and well executed line 
rawings of skulls, teeth, and feet, will be weleomed by workers who have struggled with 

i ry original descriptions of Asiatic murids 

ere is much new mater in this paper. The skull of the little known Mus caroli is 

iately describ und figured for the first time, and the characters of some of the For 

rat I 1 finally reveal to those wl cannot read Japanese Two new 

and five new “‘varieties”’ are propos unfortunately one of the generic names is pre 
ipied ¥ nck’s ear I of Japanese mammals are handled with more than 
18 nfidence, as in using 7 re to l anus or wagneri for the com 
Mi eastern A and in separating and erythronotus as synonyms of Rattus 
vegicr respectiv ints were prepared without the benefit of 

M. All s ‘‘Mar ils Chir M ) I Ellerman’s ‘‘Families and Genera 

ng Rodent and in certa nstan¢ Tokuc ntensive study a smaller area 
t ave produced more convincing systematic arrangements 
M og in this country attempting to identify specimens sent home by occupation 
ill find that this contribution has materially simplified their task, in the most 
erous and difficult family of mamr Davip H. JoHNsOoNn 
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rapt, G. W Engineer of the wilds. Michigan Conservation, Lansing, vol. 15, no. 3, 
pp. 4-5, illus. March-April, 1946 Beaver 

Broom, R. A new primitive hyaena from Sterkfontein. Sambab, South African Mus. 
Assoc., Durban, vol. 3, no. 9, p. 273. March, 1945 New: Lycyaena silberbergi 


BUNBURY, CHARLES 4 domestic stoat. Trans. Suffolk Nat. Soc., Norwich, vol. 5, pt. 4, 
p. 201 December, 1945 

Burpick, H.O. Further observations on induced ovulation in the mouse as a rapid test for 
pregnancy Amer. Jour. Physiol., Memphis, vol. 145, no. 3, pp. 387-390, figs. 2 
1946 

Burr, J.G. The rise and fall of the beaver. Texas Game and Fish, Austin, vol. 4, no. 3 
pp. 4-5, 18-19, illus. February, 1946 

Burrovuans, A. R., R. Hotpenriep, D. 8. LoncANEecKER, and K.F.Meyer. A field study 

known naturally infected verte 


of latent tularemia in rodents with a list of all 





brates. Jour. Infectious Diseases, Chicago, vol. 76, no. 2, pp. 115-119. March- 
April, 1945. (Rattus, Microtus, Peromyscus 

juss, Inven O. Pheasants, fox, and quail. Wisconsin Conservation Bull., Madison, vol. 
11, no. 4, pp. 8-15, illus. April, 1946 

aver, J., and C. Biwes. Les dérives de la voute du diencéphale. I. Etude de leur 


évolution dans la série des vertébrés et plus particuliérement chez les mammi- 
féres. Bull. Soc. Hist. Nat. Toulouse, vol. 78, fasc. 4, pp. 329-341, figs. 5. Jan- 
uary 10, 1944 
Les dérivés de la voute du diencéphale. II. Recherches sur la signification de 
l’épiphyse des mammiféres. Bull. Soc. Hist. Nat. Toulouse, vol. 79, fase. 1, 
pp. 24-36, figs.3. March 31, 1944 

Casitto, N. R. Nature photography. Pennsylvania Game News, Harrisburg, vol. 17, 
no. 1, pp. 10-11, 28, illus. April, 1946. 

Caste, W. E. Genetics of the palomino horse. Confirmation of the Salisbury-Britton 
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hypothesis. Jour. Heredity, Washington, vol. 37, no. 2, pp. 34-38, figs. 1-2. 
February, 1946 
Linkage in the albino chromosome of the rat. Proc. Nat. Acad. Sci., Easton, 
vol. 32, no. 2, pp. 33-36. February 15, 1946 
‘asTLE, W. E., and Larry Moore. Mutations of mink under domestication. Jour 
Heredity, Washington, vol. 37, no. 5, pp. 137-145, figs. 3-6. May, 1946 
‘Happock, T. T. Control of boils in mink. Fur of Canada, Winnipeg, vol. 11, no. 7 
18. April, 1946 
‘HANDLER, Asa C. Trichuris species from California rodents. Jour. Parasitol., La 
ter, vol. 31, no. 4, pp. 284-286 August, 1945 (Citellus, Perognathus, Neotoma 
‘HANG, Min Cuven. Fertilizing capacity of spermatozoa following cold treatment of the 





scrotal testes of rabbits. Jour. Exper. Biol., London, vol. 22, nos. 3-4, pp 
100. May, 1946 

‘HAPMAN, FLtoyp B. Ohio’s black bears. Their last stronghold is the ‘“‘Little Smokies.” 
Ohio Conservation Bull., Columbus, vol. 10, no. 3, pp. 12-13. March, 1946 


ooK, AticE Spencer. Taming wild appetites. Nature Mag., Washington, vol. 39, no. 2 
pp. 93-96. February, 1946 Mammals in Denver Zoo 

ook, Davin B. Deer trouble Audubon Mag., New York, vol. 47, no. 2, pp. 74-79, illus 
March-April, 1945 
Summer browsing by deer on cut-over hardwood lands. Jour. Wildlife Manag 
ment, Menasha, vol. 10, no. 1, pp. 60-63. January, 1946 

OSTE, CHRISTIN} Anciennes figurations du rhinocéros de |’Indie. Acta Tropica, Bas 
vol. 3, no. 2, pp. 116-129, figs. 12. 1946 

owaNn, Ian McTaccart The ecological relationships of the food of the Columbia 
black-tailed deer, Odocoileus hemionus columbianus (Richardson), in the 
forest region of southern Vancouver Island, British Columbia. Ecol. Mor 
graphs, Durham, vol. 15, no. 2, pp. 109-139, illus. April, 1945 
Antlered doe mule deer. Canadian Field-Nat., Sutton West, vol. 60, no 
pp. 11-12. January-February, 1946. 

RABB, WILFRED D., and Leon Otis Emrk. Evaluation rat baits by field accept 





trials on Guam. Jour. Wildlife Management, Menasha, vol. 10, no. 2, | 162 
171, pl. 13. April, 1946 

CRANDALL, LEE 8S Bringing up Benn Animal Kingdom, New York, vol. 49 
pp. 61-65, illus. March-April, 1946. (Sea lion 
The carefree life of a baby gibbor Animal Kingdom, New York, v 19, no. 2 
pp. 70-72, illus. March-April, 1946 

CROWLEY, GEORGI Mountain lion increase in Colorado Colorado Conservati ( 
ments, Denver, vol. 9, no. 1, p. 11. March 15, 1946 Mimeographed 

Dae, Bonnycast.Le, Jr. Three bears and a cathoun Rod and Gun, Montr 
17, no. 10, pp. 8-9. March, 1946 

DavuBENMIRE, R.F. The life zone problem in the northern Intermountain region. North 
west Science, Cheney, vol. 20, no. 2, pp. 28-38, fig.1. May, 1946 

Dawson, ALtpEN B. The post partum history of the corpus luteum of the cat (nat 
Record, Philadelphia, vol. 95, no. 1, pp. 29-51, pls. 1-3. May, 1946. 
Some evidences of specific secretory activity of the anterior pituitary sana 
the cat Amer. Jour. Anat., Philadelphia, vol. 78, no. 3, pp. 347-409, 
May, 1946 

DeANE, HeLeN WeNpLER. The basophilic bodies in hepatic cells. Amer. Jour. A 


Philadelphia, vol. 78, no. 2, pp. 227-243, pls. 1-2. March, 1946. 
DeGcerBg_, Macnus. Knoglemateriale fra Dyrholm-Bopladsen, en Aildre Stenald 


Kgkkenm¢dding med serligt Henblik paa Uroksens K¢ns-dimorphisme og pa 


Kannibalisme i Danmark. Kon. Danske Vidensk. Selskab., Arkaeol.-Kunsthist 
Skrifter, Copenhagen, vol. 1, no. 1, pp. 77-135, figs. 25. 1942. 
De Lance, Jonn A. The life of a seal-skin coat. North Dakota Outdoors, Bismarck, 
vol. 8, no. 9, p.8. March, 1946 Fur seal 
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DitToE, GEORGIA Yellow-dog, Dingo. San Diego Zoonooz, vol 3-4. April 


1.19, no. 4, pp 
1946 


Donat, Witt1aM. Whelping time on the fox ranch. Nat. Fur News 
no. 4, pp. 8, 16 May, 194¢ 


Denver, vol. 17, 





DorerR, Ricuarp J. Status of game: 1946. Conservation Volunteer. St Paul, vol. 9 
no. 51, pp. 5-10. March-April, 1946 Deer 
DouGHERTY, ELLSwWorTH ( The nematode lungwort sl er Strongylina) of Nortl 
American deer of the genus Odo Paras ondon, vol. 36, nos. 3-4 
pp. 199-208, illus. March, 1945 
DouGias, Donan W., and A. M. STeBe! Bounties don’t work out as they are supposed 
te Michigan Conservation, Lansing, vol. 15, no. 2, pp. 6-7, 10. February, 1946 
J.) Kennetu. In trust for the futur \ museum research collection, what and 
why Pennsylvania Game N Harrisburg, vol. 17, no. 1, pp. 8-9, 27, illus 
April, 1946 
D STUART ( The hist gr I< UOntari Canadian Field Nat 
Sutton West, vol. 60. no. 2 | 15-4( March-Ap1 1946 
DuF! F RANI Moose meets n ] ! Stre N Yor vo 1, no. | 
pp. 20 94-95. M 194¢ 
A B Who are the bax ctor ! Stre Ne Yor ( 0, no. 12. pr 
, 100—1¢ 05-106 1 Ay 194¢ Kodi bea 
SAMUI W conservation and science South Dakota Conservation Digest 
Pierre. ve ] m s. DT 1( Mar LO4e North Dakota Outdoors Bismarek 
.% ll.p 8-9. Mavw 194 
a] ArTHUR S. Manageme ed « Wildlife Managemer 
Menas! \ 10,1 l.y 54-59 J lar V4f 


I Curi casu Fur-Fish- Harding’s Mag Colu 
bu S3 5, pp. 14-1 \I 194 
A RN¢ Incider al transmissi« jst n cottontails. Jou 
\ Managem« Menas $4-4( January, 1946 
Paul nd Tx G.S8 é produ ty of muskrat pelts 
rsh through « ol red foy Jour. Agric. Researcl 
sning \ 7 I t 4s gu », 194 
H ( cent! \u ! P I The Murid lrans 
‘er South Austra Ade 65 Z 215-232, p 1O-13 
1) emt 19. 194 
SOUSA ic l age! ns g I I im \ustralas ir th 
| I British Mi N: HW nde ] ) Se ». 16, pp. 78 
fi j 1945 Numerous references mammalian hosts 
] ( Sor trang nterpreta of « vert ossils (Australian 
\iu Viag., Syvane V Fs I 27-3 illi \iare 1946 
BI ROBERT H lores eig . Living Wilderness, Washington, vol. 11. no. 16 
20-25, lilu March, 194¢ Beaver, deer. roden 
\ Besonderheit« d I stehur ul Verbreitung tropisch¢ Tierseucher 
Acta Tropic Base ‘ I 2 2 194 In Germa with English 
and French summaries 
RMAN, Lucy \ modern infan Nature Mag., Washingto: 39, no. 2, pp. 97-99 


108, illu February, 194¢ Steel trap 
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GassnER, F. X., and Maurice T. James. Parasitism of foxes by maggots in the Rocky 
Mountain region. Nat. Fur News, Denver, vol. 17, no. 3, pp. 7, 29-30. April, 
1946. 

GuosH, A. K. The Indian fauna during 1943-44. Current Science, Bangalore, vol. 14, 
no. 9, p. 240. September, 1945. 

Griirin, James J. Hunters stalk woodchuck. Kentucky, Frankfort, vol. 1, no. 3, pp. 
27-28. May, 1946. 

Goopwin, Grorce G. Hoofed animals of North America. Part 1.—Animals with antlers 

the deer. School Nat. League Bull., New York, ser. 16, no. 9, pp. 4 (not 

numbered May, 1946 

GRBEN, CHARLES Epwarp. The fauna of an Ipswich meadow. Trans. Suffolk Nat. Soc., 
Norwich, vol. 5, pt. 4, pp. 177-180. December, 1945 
YorR D. Red squill as a raticide. Soap and Sanitary Chemicals, New York, 

vol. 20, no. 11, pp. 101-102, 1383. November, 1944 

Grecc, Ropert E. An arterial anomaly in the fetal pig. Anat. Record, Philadelphia, 
vol. 95, no. 1, pp. 53-65, figs. 1-4, pl. 1. May, 1946 

Gunn, C. K. Rations for growing fox pups. Fur of Canada, Winnipeg, vol. 11, no. 8, 
p.1l. May, 1946 

Hacet, Bos. Clean kills on big game. Fur-Fish-Game (Harding’s Mag.), Columbus, 


GREEN, I 


vol. 79, no. 2, pp 10-11, 33 February, 1946 


Hann, Henry C., Jr. Cedar important to wildlife. Texas Game and Fish, Austin, vol 


3, no. 12, pp. 27-28 1945 
Hamerton, A. | Report on the deaths occurring in the Society’s gardens during the year 
1944. Proc. Zool. Soc. London, vol. 115, pts. 3-4, pp. 371-384. February, 1946 
Harpy, Re Predators, rodents and soil. Wyoming Wild Life, Cheyenne, vol. 10 
no. 4, pp. 29-30, illus. April, 1946 
HARTMANN, J. Francis, W. R. Farn, and J. M. Wor \ cytological study of the anterior 
: 1 


hypophysis of the dog with particular reference to the presence of a fourth cell 

typ Anat. Record, Philadelphia, vol. 95, no. 1, pp. 11-27, pl. 1. May, 1946 
Hensiter, AnTHURL. A progress report on beaver management in California. California 

Fish and Game, San Francisco, vol. 32, no. 2, pp. 87-99. April, 1946 
HeEPPENSTALL, CAROLINE A. Bats. Pennsylvania Game News, Harrisburg, vol. 16, no 


ll, pp. 13, 27. February, 1946 


Mole Pennsylvania Game News, Harrisburg, vol. 16, no. 12, pp. 10, 25 
March, 1946 
Shrews. Pennsylvania Game News, Harrisburg, vol. 17, no. 1, pp. 12,29. April 
1946 
The white-footed mouse. Pennsvlvania Game News, Harrisburg, vol. 17, n¢ 
2, p. 8, illus. May, 1946 

Heptner, W. G. Notes sur les Gerbillidae (Mammalia, Glires XI. Sur les relations 


réciproques de certaines gerbilles de l’Afrique du Nord et de l’Asie. Mammalia 
Paris, vol. 10, no. 1, pp. 4-12, fig. 1. March, 1946 

Hess, Quimpy | \ trapper’s record of animal abundance in the Oba-Hearst area ol 
Ontario for the years 1931-1944. Canadian Field-Nat., Sutton West, vol. 60 
no. 2, pp. 31-32, map. March-April, 1946. 

HiipBen, FRANK Cougar cunning. Field and Stream, New York, vol. 50, no. 11, pp 
42-43, 124-125. March, 1946. 

Hicks, Extis A. Romance in furs. Texas Game and Fish, Austin, vol. 4, no. 6, pp. 19, 


26. May, 1946 Some fur trade names 
Wildlife nurseries Part 2 Iowa Conservationist, Des Moines, vol. 5, no. 5, 
pp. 33, 38. May 15, 1946. (Opossum, red fox, raccoon, skunk, muskrat, cotton 
tail 

Hitt, Joun Eric. Bat radar. Current Science, Bangalore, vol. 14, no. 11, p. 296, illus. 


November, 1945. 
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= Seal navigation. Nat. Hist., New York, vol. 55, no. 3, pp. 113, illus. Mareh, 

1946. 
- Animal cultivators. Nat. Hist., New York, vol. 55, no. 5, p. 233. May, 1946 

(Moles. 

Hitt, RatpH R. Palatability ratings of Black Hills plants for white-tailed deer. Jour. 
Wildlife Management, Menasha, vol. 10, no. 1, pp. 47-54. January, 1946. 

H{tnpis], E[pwarp]. The markhor. Zoo Life, London, vol. 1, no. 1, p. 7 and cover 
Spring, 1946 

Hopcre, W.H. Camels of the clouds. Nat. Geogr. Mag., Washington, vol. 89, no. 5, pp 
641-656, illus. May, 1946 Llama, alpaca, vicufia, guanaco 

Hoover, D.A. The evolution of the skeleton of Rhinoceros sondaicus Desmarest. Pro 
K. Nederlandsche Akad. Wetenschappen, Amsterdam, vol. 49, no. 6, pp. 3-8, 
figs. 2. 1946 

Jettison, Wiituiam L. Siphonaptera: The genus Oropsylla in North America. Jour. 
Parasitol., Lancaster, vol. 31, no. 2, pp. 83-97, illus. April, 1945. (Citellus 
Callospermophilus, Cynomys, and Marmota parasitized 


Jewett, StantEY G. A “wild’’ blue fox trapped in Oregon. Murrelet, Seattle, vol. 27, 
no. 1, p. 13. April 30, 1946 

Jonnson, Davip H \ new Philippine rat allied to “‘Bullimus’’ bagobus Mearns. Jour 
Washington Acad. Sci., Menasha, vol. 36, no. 9, pp. 317-320, figs. 2. September 
15, 1946 New: Rattus bagobus barke 

Jounson, Davip H., and Grorce W. WHarTON. Tsutsugamushi disease; epidemiology 
and methods of survey and control. U. 8S. Naval Med. Bull., Washington, 
vol. 46, no. 3, pp. 459-472, illus. March, 1946 Rodents act as hosts 

Jones, CHARLES G A south Texas big game hunt. Texas Game and Fish, Austin, vol 

4, no. 4, pp. 29,32. March, 1946. (Jaguar 

Water. Mink farming in 1913. Fur of Canada, Winnipeg, vol. 11, no. 8, pp 

14-15,18. May, 1946 


Kaiser, Water. Die Entwicklung des Scrotums bei Didelphis aurita Wied. Morphol 


T 


Jahrb., Leipzig, v 68, nos. 3-4, pp. 391-433, figs. 19. 1931 

KatmBacnw, E.R. ‘“Ten-eighty’’, a war-produced rodenticide Science, Lancaster, n. s 
vol. 102, no. 2644, pp. 232-233. August 31, 1945 

\ELLOGG, CHARLES | Variation in pattern of primeness of muskrat skins. Jour. Wilk 





life Management, Menasha, vol. 10, no. 1, pp. 38-42, January 1946; Fur of Canada 
Winnipeg, vol. 11, no. 8, p. 4, May 1946. 
Genetics applied to fur animal breeding Fur of Canada, Winnipeg, vol. 1 





7, pp. 3, 5-7, April 1946; Nat. Fur News, Denver, \ 17, no. 4, pp. 10-1] 
25-27, 29-30, M 1946 
iN ;, ReMINGTON Problems related to marine mam! Bull. Aretic Inst. N 
Amer., Montreal, no. 1, pp. 43-44. March, 1946 
KELSALL, MARGARET A Anomalies in the small intestine and cecum of inbred strains 
mic Anat. Record, Philadelphia, vol. 95, no. 1, pp. 1-5, pl. 1 May, 1946 


Kemp, Howarp D. “Old Round Hoof.’’ Rod and Gun, Montreal, v« 47, no. 10, pp 
14-15. March, 1946 Moose 


KENNEDY, ARNOLD H Nutritional anemia in mink Fur of Canada, Winnipeg, vol. 11, 
no.s, p. 6 May, 1946 

Kerr, T. The development of the pituitary of the laboratory mouse. Quart. Jour 
Microscop. Sci., Oxford, n. s., vol. 87, pt. 1, pp. 3-29, figs. 1-6, pls. 1-3. May 


1946 
\IMBALL, J. W A Nebraska ‘‘wolf’’ hunt. Outdoor Nebraska, Lincoln, vol. 23, no. 4 


pp. 15-17. Spring, 1946 
KLAPPER, CLARENCE | rhe development of the pharynx of the guinea pig with special 
emphasis on the morphogenesis of the thymus Amer. Jour. Anat., Philadelphia 


ol. 78, no. 2, pp. 1389-179, pls. 1-5 March, 1946 
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KORNBERG, 


KRAUCH, 


JOURNAL OF MAMMOLOGY Vol. 28, No. 2 
ArTHUR, FLoyp 8. Dart, and W. H. Sesre.u 
in rats fed diets of low casein content 
2682, pp. 646-648. May 24, 1946 

Influence of rodents o 


Granulocytopenia and anemia 
103, no. 


Science, Lancaster, n. s., vol 


HERMANN n natural regeneration of Douglas fir in the 


Southwest. Jour. 43, 8, 585-589. 
1945 

WILLARD H 
N iV il Med 


\uG. 


Forestry, Washington, vol. no. pp. August, 


Mammals and 1 in the United States. U.S 
May, 1946 

vertébrés tétrapodes, 
’ 


AHNUM, plague distributio1 
Washington, vol. 46 


Tome VII. Les 


Bull 5, pp 
P} 


782-785 


no. 


AMEERE, Précis de zoologie amphibiens 











et reptiles, suivis d’un abrégé de la classification des oiseaux et des mammiféres. 
Univ. Bruxelles, Recueil Inst. Zool. Torley-Rousseau, vol. 9, pp. 357, figs. 194 
1942 mals, pp. 188-203 
AMPIO, TEPPO intaudit suomessa vv. 1924-43 Game diseases in Finland 192443 
Suor t Suor Riistanhoito-Saatié, Riistantutkimuslaitos (Finn 
Foundation for Gar Preservation, Game Research Inst Helsinki, vol. 1 
pp. 93-1 17. 1946 In Finnish, with Ex immary 
ANB, FRANK W The hedgehog and its lors Nature Mag., Washington, vol. 39, no. 2 
: of February. 194¢ 
Right ar n ani ] Z Life, I ion, vol. 1, no. 1, pp. 30-31 Spring 
19 f 
&, Harry | Note Piz ell ut bflavus (F. Cuvier) during the season 
irit Pr Pennsylvania A Sc Myerstown, vol. 20, pp. 57-61 
19 
4ZORTHI G. N s nerf termina une étude sur le chien Bull. § 
Hist. N Poulouse, v 78, fase. 2, pp. 102-106, fig June 30, 1943 
EGRAIN], L[E Horset riding in Mesopotamia in the third millenium B. ‘ Univ 
Mus. Bu Philadelphia, vol. 11, no. 4, pp. 27-33 9. April, 1946. 
tik, P. H., J. S. Perry J. 5S. Watson he determination of the median body 
veigl t which fe le rats reach maturi Proc. Zool. Soc. Londen, vol. 115 
| 4, pp. 473-488, fig. 1. February, 194¢ 
HoTs, H. Observatior ir la répartition actuelle et les mcoeurs de quelques grands 
mammiféres du ] Touareg. Mammalia, Paris, vol. 10, no. 1, pp. 26-56 
figs. 7 March, 194¢ 
INDSEY, NEIL M is um u Part 2. Fur-Fish-Game (Harding’s Mag.), Colun 
bus, vol. 83,1 }, pp. 10-11, 28-29. May, 194¢ Beavers and other fur-bearers 
rLEFORD, RoBe! Occurrence of piebald spotting i wild house mous Amer 
Na I cas 80, no. 790, pp. 283-288. March 1, 1946 
C. van Ru \ geo-archaeological n yn Taungs, Kromdraai and Sterkfontein 
Sambab, South African Mus. Assoc., Durban, vol. 3, no. 10, pp. 309-312. June 
1945 Discusses age of fossil mammals 
LucKER, JoHN T., and G. Dixmans. The distribution of Pseudostertagia bullosa and some 
I recore ematodes from pronghort ntelope inittlocapra amertcana 
Proc. Helmint! Soc. Washington, Beltsville, vol. 12, no. 1, pp. 2-4. January, 
1945 
MATTHEW W.H Iwo jungle incidents. Jour. Bengal Nat. Hist. Soc., Darjeeling, vo 
20,1 3 140-14 April, 1946 Goral swimming 
McCasBe, T. 7 The gri and the set-gun. Canadian Field-Nat., Sutton West, vol. 60 
no. 2, pp. 23-25. March-April, 1946 
McKean, WILLIAM 7 \ cooperative deer range study South Dakota Conservation 
Digest, Pierre, vol. 13, no. 3, pp. 2-3, 14. March, 1946 
Mituer, D. A Deer vs. wildcat Yosemite Nature Notes, vol. 25, no. 2, p.56. February, 
1946 
Mitier, W. L. Aerial survey of upland game. North Dakota Outdoors, Grand Forks, 
vol. 8, no. 9, p. 11. March, 1946. 
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Moater, Levi I Deer hunting in Nebraska. Outdoor Nebraska, Lincoln, vol. 23, no. 
4,pp.4-7, illus. Spring, 1946 


Mooser, HERMANN. Die Beziehungen des murinen Fleckfiebers zun 





hen Fle ck 














fieber. Acta Trop Basel, suppl. 4, pp. 1-87, figs. 2. 1945 In German, 
with French and English summaries 

h A I I ( H ] Hopkins I Vv HAYM The I localities ol some 
A p y mI ] Py Zi S Lor 5. YT 5—4 pp 387-447 
February, 194¢ 

MorcGan, CHARLES | Sexual rhythms I I adult female opos 
sul nd of hormor tr s Ar Jour. Anat Philadelphia, 
vol. 78, n¢ 111-463, figs. 1-2, pls. 1-5. May, 194¢ : 

Morrison, CROsBI! mystery of the bandicoot’s tos Victorian Nat., Melbourne, 
vol. 63 1, pp. 8-11, pls. 1-2. May, 194¢ 

Mor Marius A. Censusing big game from the air. Conservation Volunteer, St 
Paul, vol. 9, no. 52, 1 29 M June, 194¢ 

Nace., W.O., and H. V. Terri ] g tl cens Missouri Conservationist 
Jefferson Cit 1. 7, no. 3 2 10-11. March, 1946 

NIEHUIS, CHARLES ( Prime from I Rour Mount Field and Strear N 
York. vol. 50. no. 11. or 34-235 81-83 illu Marcel 946 Deer 

O Atpa. Life on the Nal Alas Sportsman, Ketchikar 12, no. 2, pp. 12-13 
2 l February, 194¢€ Black bear deer, beaver 

OsBoRN, FAIRFII Const tion « vildlif ‘ Kingde New York, 1. 49 
I 1, pp. 31-34. Februar 194¢ 

Osporn, Setu S rhe breeding of 1 mil \ r. Fur Br er, Duluth, vol. 18 
I ,p 0-32, illus., March 1946; Nat. Fur } D r, vol. 17, no. 3, pp. 8 
19, April 1946 

Oscor WILFRED H A new octodont roder ro he Parag ‘haco. Fieldiana 
Zoology, Chicago Nat. Hist. Mus 1. 31, no. 6, 7 4. August 30, 
1946 New Chacomy Ctenon Chacom cone 

Packer, A. D. An experimental investigation of the visual system in the phalanger, 
Trichosurus vulpecula. Jour. Anat., Cambridge, vol. 35, pt. 3, pp. 309-329, 
figs. 10. April, 1941 

Paterson, Morris L. Signs in the snov Reading telltale tracks of winter. Conserva- 





tion Volunteer, St. Paul, vol. 9, no 


, pp. 38-42, illus. March-April, 1946 

PENDERGRAFT, ArcHIE. Sidelights on the mule deer. Wyoming Wild Life, Cheyenne, 

vol. 10, no. 2, pp. 32-33, illus., February 1946; Texas Game and Fish, Austin, 
vol. 4, no. 6, p. 17, May 1946 Brief account of gaits. 
Sidelights on the wapiti. Wyoming Wild Life, Cheyenne, vol. 10, no. 3, pp 
34-35, illus. March, 1946 
Sidelights on the moose. Wyoming Wild Life, Cheyenne, vol. 10, no. 4, pp. 
32-33, illus. April, 1946 
Sidelights—on the big horn sheep. Wyoming Wild Life, Cheyenne, vol. 10, 
no. 5, pp. 30-31, illus. May, 1946 

PETERSON, ( 3ERNARD. The elusive Mr. Catesby. Frontiers, Philadelphia, vol. 10, 
no. 3, pp. 71-73. February, 1946. (Biographical notes on Mark Catesby. 

Peterson, Davin W. Practical research on the fur farm. Fur of Canada, Winnipeg, 
vol. 11, no. 8, pp. 18-19. May 1946; Nat. Fur News, Denver, vol. 17, no. 4, pp. 9, 
18-19, May 1946. 

Pierce, L. Merie. Better color in foxes. Fur of Canada, Winnipeg, vol. 11, no. 7, p. 27 
April, 1946. 

Pocock, R. I. Some structural variations in the second upper premolar of the lesser one 
horned rhinoceros (Rhinoceros sondaicus). Proc. Zool. Soc. London, vol. 115, 
pts. 3-4, pp. 306-309, fig. 1. February, 1946. 
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A sexual difference in the skulls 


yf Asiatic rhinoceroses. Proc. Zool. Soc. 
London, vol. 115, pts. 3-4, pp. 319-322 February, 1946. 
The okapi. Zoo Life, London, vol. 1, no. 1, pp. 2-7, illus. Spring, 1946. 
PorTMAN, Rotanp W., and Paut D. Dake. Infestation of a red fox by Ambolyomma 
americanum. Jour. Econ. Entomol., College Park, vol. 38, no. 3, p. 397. June, 
1945 
Prior, Hue. Strange Odyssey of the wild. Nature Mag., Washington, vol. 39, no. 4. 
pp. 177-180, illus April, 1946 Hippopotamus. 
RANKIN, JoHNS.,JR. Helminth parasites of birds and mammals in western Massachusetts 


Amer. Midland Nat., Notre Dame, vol. 35. no. 3. pp. 756-768. May, 1946 


Ranson, JAy Exvuis. Arctic muskrat Amer. Forests, Washington, vol. 52, no. 4, py 
164-165, 189-190, illus April 1946. 
RauscH, Rospert L. Parasites of Ohio muskrat Jour. Wildlife Management, Menasha, 


vol. 10, no. 1, p. 70. January, 1946 


Reep, CHARLES A Possible establishment of the hamster in the United States A mer 


Midland Nat., Notre Dame, vol. 35, no. 3, pp. 771-772. May, 1946 





CHARD, MARGUERIT! Nouveaus mammiféres fossiles dans le Ludien supérieure de 

Pont d’Assou sull. Soc. Hist. Nat. Toulouse, vol. 75, pp. 252-259, figs. 2 
December 30, 1940 Ne Adapis (Leptadaj assolicus 
Description et figuration du Lophiobunod minervoisensts Bull. Soc. Hist 
Nat. Toulouse, vol. 77, fase. 2, pp. 141-144, figs. 2. September 30, 1942. 

RicHTER, Curt | Incidence of rat bites and rat bite fever in Baltimore. Jour. Amer 
Med. Ass Chicago, vol. 128, no. 5, pp. 324-326, illus. June 2, 1945 

RicuTer, Curt P., and Joun T. Emuien, Jr. Instructions for using antu as a poison 
the common Norway rat. U.S. Publ. Health Repts., Washington, vol. 61 
no. 17, pp. 602-607. April 26, 1946 

RospertTs, AusTIN. Andrew Smith’s early descriptions of animals. Sambab, South 


African Mus. Assoc., Durban, vol. 3, no. 8, pp. 238-241. December, 1944 


Rope, P. A propos de la classification des mammiféres de Simpson. Mammalia, Paris 
vol. 10, no. 1, pp. 61-64. March, 1946 

RumrReicH, A. 8., and R. 8. Wynn \ study of the rodent-ectoparasite populationof 
Jacksonville, Fla. U.S. Publ. Health Repts., Washington, vol. 60, no. 31, py 
885-905, illus August 3, 1945 

IR UOTSALAINEN, J. ] furkisriistan nylkeminen ja kisittel) The flaying and treatment 
of fur-bearing animals Suomen Riista, Suomen Riistanhoito-Saatiéd, Rii 


stantutkimuslaitos (Finnish Foundation for Game Preservation, Game Research 
Inst.), Helsinki, vol. 1, pp. 157-170, figs. 8. 1946. (In Finnish, with Englisl 
summary 

Russet, W. L., and JANE Goopricnh Hurst. Pure strain mice born to hybrid mothers 


‘ 


following ovarian transplantation. Proc. Nat. Acad. Sci., Easton, vol. 31, no 





9, pp. 267 , figs. 2. September, 1945 

Sawrer, Epmunp J. A mink-muskrat incident. Murrelet, Seattle, vol. 27, no. 1, py 
2-3, illus. April 30, 1946. 

ScHANTZ-HANSEN, Red squirrel damage to mature red pin Jour. Forestry, Washing 
ton, vol. 43, no. 8, pp. 604-605. August, 1945 

SCHERMERHORN, JACQUELINE. Blueprint for ‘Spiders’. San Diego Zoonooz, vol. 19 
no. 3, pp. 3-5, illus. March, 1946. (Spider monkey; 
Living in velvet. San Diego Zoonooz, vol. 19, no. 5, pp. 3-6, illus May, 1946 


Elk, deer 

ScHOONMAKER, W. J. Poison for animal friends. Nat. Humane Rev., Albany, vol. 34 
no. 3, pp. 16-17. March, 1946. 

ScHULTZ, ADOLPH H., and Wituiam L. Straus, Jr. The numbers of vertebrae in Primates 
Proc. Amer. Philos. Soc., Philadelphia, vol. 89, no.4, pp. 601-626, figs.3. Decem 


ber, 1945 
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Seacears, CLayton B. The fox in New York. Western New York Conservationist, 
Buffalo, vol. 6, no 3, p. 5; no. 4, p. 5 April, May, 1946. 








SELLE, Raymonp M Hamster sexually mature at twenty eight days of age. Science. 
Lancaster, n.s., vol. 102, no. 2654, pp. 485-486. November 9. 1945. 

SHACKELFORD, RicHarp M Breeding mutation mir Amer. Fur Breeder, Duluth, vol 
19,1 2,1 8, 10, 12, 14 Augu 1946 

Sx ALBERT | Copulation in the upir Jour. Wild] Management, Menasha 
V 10, 1 2, pp. 159-162, pl. 12 April, 194¢ 

Src HARRISO Vandals w be ) \ \ i Cor ’ n, Char 
t y 10, no. 4, p. 18 Augu 194¢ 

S i I I Riistantutkir sen tel rii } misessa. §&1 
n¢ Rii nhoito-§S I rii u ukse skuselimena The 
tasks of game research in the improving of our game-economy. The Finnisl 
Foundatior ( Pres the centr rgan of game-research in 
Finlar Suomen Riista, Suon Riistanhoito-Siitié, Riistantutkimuslaitos 
Finnish Foundatio1 x Game Preservation, Game Research Inst.), Helsinki, 
. ” 4 In Finr oe 


Smpson, Georce GAYLOR Pal ind allied early mustelids Amer. Mus. Novi 


SomMMEI | } Che mir rancl c ‘ Fur ( d W peg. vol. 11. 1 
22-23. April, 1946 

Q Cy " A Habits of co s stroying nests and eggs of iterfowl. Jour 
Wildlife Manage Mer I i no pp. 33-38, pls. 1-2 Januar 
1044 
Muskra f Tule Lake Refug Californi Jour. Wildlife Management, 
Menasl vol. 10 a 68-7( Januar 194¢ 

Squires, Paut R. The red fox in Indiana. Outdoor Indiana, Indianapolis, vol. 13, 
no. 2, pp. 8-9, 15, illu Mar April, 1946 


Squires, W. Austin. Changes in mammal population in New Brunswick. Acadian Nat 
Fredericton, vol. 2, no. 7, pp. 26-44. May, 1946. 


STEEN, M.O. ‘Deer in great droves ? Let’s bring ’em back to Missouri. Missouri 
Conservationist, Jefferson City, vol. 7, no. 2, pp. 1-8. February. 1946 
STICKEL, LucILLE | Experimental analysis of met} for measuring small mammal 


populations. Jour. Wildlife Mar nent, Menasha, vol. 10, no. 2, pp. 150 


159 April, 1946 





StorER, Tracy I. Calculating poison bait mixtures Jour. Wildlife Management 
Menasha, vol. 10, no. 2, pp. 177-180. April, 1946 

Stotr, Ken, Jt A word about bears. Educational Ser. Zool. Soc. San Diego, pp. El-E15, 
illus. 1946 

SWEETMAN, Harvey L. A supplementary note on the winter food habits of cottontail 
rabbits. Ecology, Lancaster, vol. 27, no. 2, pp. 185-188. April, 1946. 


TansLey, Katuartne. The development of the rat eye in graft. Jour. Exper. Biol 
London, vol. 22, nos. 3-4, pp. 221-224, pls. 8-9. May, 1946. 

Tartor, WALTER P. Wildlife and the farm industry Rept. Kansas State Bd. Agric., 
Topeka, vol. 64, no. 266, pp. 21-29. April, 1945 

Tencu, C. \ Cougars can be spiteful. Fur-Fish-Game (Harding’s Mag.), Columbus, 
vol. 31, no. 3, pp. 16-17, illus. March, 1946. (Puma 9 ft. 4 in. from nose to tip, 
weight 192 lbs., Vancouver Island, B. C 

THOMSEN, Hans Peter, and Orro A. MortTeNsEN. Bone growth as an age criterion in the 
cottontail rabbit. Jour. Wildlife Management, Menasha, vol. 10, no. 2, pp. 
171-174, pl. 14. April, 1946 

Toxupa, Mitosi. A revised monograph of the Japanese and Manchou-Korean Muridae. 
Biogeographica (Trans. Biogeogr. Soc. Japan), Tokyo, vol. 4, no. 1, pp. 1-155, 
figs. 88, pls. 9. December, 1941. (New: Lemmimicrotus, Nesokia nemorivaga 
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»-$ », Riistantutkimuslaito Finnish Foundation for Game 
G Research Ir Helsinki, vol. 1, pp. 49-74, figs. 10. 1946 
th English summa 
buic » conhe I p tolog » Nordeste Brasileiro 
} descober de vertebra istocénicos 1 municipio de 
Pernambu B Mus. ) I e Janeiro, Gx I n 
] Januar 24 ye 
R Co1 uc com »rfologico osteologico 
e \ g \ M México, D. ] acu 
Bi ». S6. fig 2S 194 
ir en el res ra estud de pe juefi g 
Uy N Mexik In Chapultepec, D. I Folletos 
Cien. 42, pp. 46, figs. 8. 1944 
s dk iverte ( d’in vore yssile Mammal Paris 
| 57-60, fig 3. March, 1946 
YN Pacifie mari mam s: W of ocean denizens. Ns 
All yl. 34,1 pp. 22-2 Mare 194 
resting birt t Zoo Li Lo I | oO , I 
t ) Tree hy1 
( t early man from Ja South China Anthrop. Papers 
N Hi New Y¢« 10 I-134, figs. 28, pls. 12. 1945 
Hunting bigh« ‘ W ng Wild Life, Cheyenne 
ty 17-18, illu Ap 194¢ 
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re J. ki. Gra 1843; Waterl 184 South Australian N 
1. 2 3, pp. 11-13 February 15, 194 
an Wis nsin Conser t > Madiso1 V ) 
\i 194¢ 
M nal oO Wi Virgi [I] The carnivores L\ rt 
West Virginia Conservatio ( rle vol. 10, n pI } 
pp. 6, 17-18. April, May, 1946 
| WV Demp Y Histochemical ri ions ol the placenta I Tt 
Jou Ar Philadelp} v 78, n 2, pp. 181-225, pls 
1946 
HELEN W. DEAN and | rD W. DEMPSEY rhe histochemistr 
nt’s placent Amer. Jour. An: Philadelphi vol. 78, 1 3, PI 
] y 2 Ma 1946 
crimina Outdoorsman, Chicag 88, no. 2, pp. 20-21, 54-55 
liso Commission. Restoring wapiti. Wyoming Wild Liaise 
V 10, no pp. 4-16, illus. March, 194¢ 
t is heavy More tha na ( 297 animals taken in 1945 wer 
Wyor g Wild Lif (heyennse 0,1 t, Pp] 5-15, 34-3 Apru 
nd HaroLtp W. Dosy? Coyote contro! by means oi den hunting 
Fish and Wildlife S« Washington, Circ. 1 7 5 














COMMENT ANI 


P., and Epwarp A. Gotpman. The 


STANLEY 














Part I. History, life habits, economic status, and control, by S 
Part II. Classification of the races of the puma by Edward A. Goldman. North 
Amer. Wildlife Inst., Washington, D. pp. xvi 358, figs. 6, pls. 93. 
vember 16, 1946 New: Fe Goldmar 
COMMENT AND NEWS 
ALL FOR. PAPERS FOR A AL MEETING 
In April, each member should have received an announcement of the Annual Meeting of 
Society which is scheduled for August 24-27, 1947, at Higgins Lake, Michigan. It is made 
ear in “the ers expecting t tend n notify the Local Com- 
ttee, W. H rresponding Secret before May 10 in order to be 
assure f ac Lake A ¢ f papers was not included with the 
4 ‘ those members have notified the Local Com 
be ry r r pane is the only one which will be sent to 
; ers 
\ odations y yet be uilable efore yu think that you may be on 
notify the Lo Committee at é You ssured of informative sessions in 
e genial atmosphere of yuntry clul f 1 choose, you can prow! the wild In either 
pation you should pleasant, p t 
A I NIVEI Y 
} . le yns 1 th J al of Mar 
Doutt, Howe I ) Aug 4 ke to add the following data 
sieeve Tie | } . , e De I nt Bi gy at 688 Boylston 
oy TI yn | t 248 } study skins, most of which 
esel I he sk | t ( I te y orders as follows 
ra 40: Chirot 7: Car ra 5: Pr S I el 187; Lagomorpha 6. The 
b epresel Mair Near I nis the gift Dr. Leland ¢ 
\ | { Un t Ral B.I D B y, Boston University 
BRS ton St B Va } f 
ELLISON RI , ) NA 
Vi Je Parasit gis } Mountain Spotted Fever Laboratory, 
S. Public Health S Hamilton, Mc g-time member of the Society of 
gists, has rece! returned to dut eal ) years in Ar yr overseas duty. 
vi ight u th Jel I tl ng on D 8, 1941, at Lashio, Burma, where he 
ving malarial contr fficer he Yunr Bur Railroad. By June 1942, 
: th the S. Army Air Force, w g on general tropical disease control. 
| ' ith tl §. Typhus Commis the field laboratory at Myitkyina, 
Jellison retur t he States in Dece 945 soon was back at Hamilton, 
| [ont In September early Octob )4 New rk with other members 
> l He Se sti is n apartment houses 
; ( 
erest« I 8 inp ‘ iscripts and results o1 
juitoe [ want to 
: wethe I wraplle ). B. GERBERICH 
V S/ j ] Vich . 
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puma, mysterious American cat 


tanley P. Young. 
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HERSKOVITZ MOVES TO CHICAGO 


Philip Herskovitz, who for several years has been engaged in a study of certain Sout! 
American mammals joined the staff of the Chicago Natural History Museum March 1 as 
Assistant Curator of Mammals 


SUMMER FIELD RESEARCH 

The recently organized (1946) Jackson Hole Wildlife Park is actively sponsoring researc} 
on free-ranging animals, game management and conservation and the first of a planned 
series of yearly Summer Research Programs will be initiated early in June of this year 
Professor C. R. Carpenter of Pennsylvania State College has been appointed Coordinator 
of this year’s program 

A library, weather station and collections of plant and animal specimens are being 
established at the Park headquarters, Moran, Wyoming, by the Director, James R. Simon 

The research programs involve the cooperation of the Wyoming Game and Fish Con 
mission, the University of Wyoming, the University of Wisconsin, the University of Michi 
gan, Pennsylvania State College, Swarthmore College and the New York Zoological Society 

Specific objectives of the Summer Research Programs are: 1. A survey of the fauna of 
the Wildlife Park and adjacent areas. 2. A survey of the flora of the Wildlife Park 
A study of human factors in their relationship to the over-all purposes of the program. 4 
Preparation of photographic and descriptive material on the present status of the areas 
in and around the Wildlife Park 

Ten or twelve field workers will be engaged in the Wildlife Park research program during 
the summer, and their basic studies will serve as aids in future planning of Summer Researcl 
Programs 

In announcing the Summer Research Programs, Fairfield Osborn, President of the New 
York Zoological Society, said: ‘‘It is our strong hope that the Jackson Hole Wildlife Par! 
will become a vigorous center of study on animal and plant life. The location is admirabl 


suited for such a center. Toward these ends, the cooperation of interested persons an 


institutions is solicited 


SETS OF THE JOURNAI 


Fred M. Dille, 822 Grand Avenue, Nogales, Arizona, has informed us that he has tw 


nearly complete sets of the Journal of Mammalogy for disposal. Those of you who might 


be interested in procuring one of these sets might find it profitable to contact him 
I J 

















OBITUARY NOTICES 


Wriiram EpwIn SaunpDERS, 1861-1943 


Saunders at London, Ontario, on 
rn at London on August 16, 1861, 
i Dundas schools, Trinity College 
Philadelphia College of Pharmacy 

logical Club in London in May, 
sical Section of the Entomological 
ologists’ Union (since 1883), Secre 


i 





1887-1906), head since 1886 of the 


holesale druggists’ and physicians’ supply business bearing his name in London (founded 
er bv his father). professor of Practical Chemistry at the London Medical School from 


versitv of Western Ontario), active member (since 














884 to 1889 (then an affiliate of the Unive 
02) Pre of the Wilson Ornithological Club (1912-1913) and charter member 
)) and Direct 1931-1943) of the Ameri Society of Mammalogists. At one time, 
r the pres¢ ntury, he was also secretary of the American Peony Society. At 
he had been Parks Commissioner as well as Water Commissioner. The | niversity 
f Western Ontario conferred the Honorary degree of LL.D. upon him in 1936 for his ‘‘out 
tar yntributions to societ 
W. E. Saunders was a f great perso I h t ity to inspire even casual 
tances with his own enthusias I iral histor was an enthusiastic field 
r loved to “rough it’? and sleep out in the open even at an advanced age 
in field trips he never failed to set ou lit f mammal traps. The next day he would 
repare his specimens wherever the opportunity offered—on his knee, 1n a car or train, in 
tel rooms or lobbies. To the interested spectators who gathered around he would give 


le in whom 


tonishing the number of peop 


a life-long interest in nature through such casual contacts 
His natural history collection dates from 1873 when he began to collect as a boy of 12. 





stribute groups of specimens to schools and colleges throughout 


vestern Ontari Large collections were presented t the University of Western Ontario, 


nd to the National Museum of Canada during his lifetime The bulk of his col 


His generosity led him to di 


& 





however. was given to the Royal Ontario Museum of Zoology 

He was responsible for several “‘firsts’’ in Ontario m ummals. Some of these were New 

nipistrelle (Ottawa, 1890), Baird’s mouse (Point Pelee, 1907), and Rafinesque twilight 

t (Point Pelee, 1911). Hoary bats and red bats, which he took at London 1886 and 1887, 

spectively, and common moles he trapped at Point Pelee may also have been the ‘‘firsts’”’ 
r Ontari 

Dean of Ontario field naturalists, competent scientist in many fields, writer-educator, 

Dr. Saunders’s long life has left a rich heritag though in his death we are immeasurably 


kK. C. Cros 


WALTER C. HENDERSO 
‘the American Society of Mammalogists 
ver 30, 1942, 


1947. at his home in St. Peterburg, Florida, 


Walter Cleveland Henderson, Charter member 
until his retirement on Nove 





rmer assistant director oI the pervic 


ecause of ill health, died suddenly on January 
eave of 70. His wife, Mrs. Margaret Henderson, and son I letcher, were with him at 


of deatl 

Henderson was born in Chelsea, Mas nn July 6, 1876, the son of William I and 
Marg Robertson Henderson, and was educated 1 I helsea and Somer‘ ille public 
ty Law School from which he was graduated in 1903 He 


s and in Boston Univers! a 
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entered the Federal Service in 1897 and was employed in the Customs Service of the 
Treasury Department until 1907, at which time he was appointed as a law clerk in the Forest 
Service of the Department of Agriculture. At a later date he became assistant to the 
Solicitor of the Department of Agriculture and on December 1, 1916, he was transferred to 
the former Bureau of Biological Survey as assistant chief. The better to qualify himself 
for his work, he pursued a course in biological sciences at George Washington University in 
Washington D. C. where he received an A.B. degree in 1926. In 1927 he was made associate 
chief of the Bureau of Biological Survey and upon the consolidation in 1940 of the Biological 
Survey with the Bureau of Fisheries to form the present Fish and Wildlife Service, he was 
made assistant director. At the time of his retirement in 1942, he had completed 45 years 
of government service. 

Mr. Henderson was a member of several other scientific societies, among them the 
American Ornithologists’ Union, American Forestry Association, National Conservation 
Association, Cooper Ornithological Club, Baird Ornithological Club, the National Geo- 
graphic Society, and the Biological Society of Washington, D.C. He also was a member of 
the bar of the U. 8. Supreme Court 


HERBERT HUTCHINSON BRIMLEY 


It is with deep regret that we report the death of Mr. Herbert Hutchinson Brimley, 
charter member of the American Society of Mammalogy, on April 4, 1942. Mr. Brimley 
was long associated with the North Carolina State Museum, a division of the North Carolina 
Department of Agriculture, at Raleigh, with which he became affiliated first in 1884. At 
that time he mounted a group of salt water fishes for the museum to be displayed at the 
state exhibition. In 1895, Mr. Brimley was given charge of the museum, and served as 
Curator of Zoology until his death 

His contributions to the field of Mammalogy have been largely in the nature of reports 
on aquatic mammals. He was particularly interested in whales, porpoises, seals, and the 
rare manatee 








INDEX TO JOURNAL OF MAMMALOGY 


NOW AVAILABLE 


The index to the first 20 volumes, 1919-1939 inclusive, of 


this journal are now on sale. Paper covers, $2.50; cloth, $3.50. 























